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Journal of a Voyase to Spltsfiergen and the East Coast of 
Greenland, ia His Majesty's Ship Griper, By Douglas 
Chakles CtAVERiNG, Esq. F.R.S., Commander. Commu- 
nicated by Jameb Smith, Esq. of Jordanhill, F.R.S.E.— 
With a Chart of the discoveries of Captains Clavbking and 
ScoEEsot. 

JVXt late l^nented friend Captain Clavering, previous to bia 
d^iarture for the coast of Africa, drew up, at my request, a. 
journal of his voyage, and left it with me, with permission to 
publish it in any manner I saw proper. I delayed doing so, in 
the hopes that, upon his return, he might make it more fit for 
publication ; but that event was destined never to take place. 
He sailed from Sierra Leone in the summer of ]827> and, it is 
conjectured, that, soon after, his ship was lost, and all on board 
perished ; part of the wreck was found on the coast, but no 
other tidings were ever received of the unfortunate Hedwing, or 
her gallant crew. In her commander, whose short but bright 
carreer was thus prematurely terminated, his country lost an 
officer who, by his zeal in the performance of his duty, and 
high professional acquirements, gave every promise of future 
eminence, and Ills friends one who was not less distinguished 
for his upright and honourable feelings, than for the most 
amiable and affectionate disposition. 

Douglas Charles Clavering, the eldest son of Brigadier-Ge- 
neral Henry Clavering and Lady Augusta Campbell, daughter 
of John, fifth Duke of Argyll, was bom at Holyrood-House, 8th 
September 1794. He entered the navy at an early age, awi KrjtA. 

APSiL—juys 1830. A. 



2 Notice <^ Captain Clavering. 

as midsliipnian, under Sir Philip Broke, in tlic Shannon frigal^ 
on the American station. In the brilliant action of ihat ship 
with the Chesapeake, lie distinguished himself for his eoolneai 
and gallantry, and his name was honourably mentioned in the 
Gazette. He al'terwards served as lieuteoant in llie Meditefu 
ranean in the Spcy sloop-of-war, and, in ISSl, was appointed 
commander of the Pheasant, then on the coast of Africa. OO' 
his passage to join his ship, he met with Captain Sabine of 
Boyal Artillery, who was proceeding out to commence that re^ 
markable series of observations on the length of the seconds 
pendulum, which extended from the equator to the most nortfl- 
' erly accessible station on the surface of the earth. 

He formed a friendship with that distinguished officer 
man of science, which continued without interruption till his 
death ; and, at his request, the Pheasaot was appointed to the 
service of conveying him to the didercnt stations. And 
was the able and zealous manner in which Captain Clavering 
co-operalcd with him, that be was not only enabled to make the 
observations at evei-y station in the most satisfactory manner, 
but without the slightest accident ever having taken place in 
moving the numerous and deh'cate instruments to and from the 
ship. The observations were made on this voyage at Sierra 
Leone, the Island of St Thomas, Ascension, Bahia, Maranham, 
Trinidad, Jamaica, and New York. In the course of the voy- 
age. Captain Clavering, in conjunction with Captain Sabine^ 
executed a valuable and extensive series of observations on the 
direction and force of the equatorial current, which, followinj 
the course of the trade-winds, is deflected by the coast of Ain( 
rica to the northward, into the Gulf of Mexico, from whiclii 
passing between Cuba and Florida, it returns again into the Ap 
lantic, under the name of llie Gulf Stream, 

The results of these experiments, illustrated by a chart, haV3 
been published by Captain Sabine in his Account of the P«il 
dulum Observations. Much of the value of such obscrvationi 
tnust de^nd on the accuracy with which the ship's reckoning !i. 
kept. Captain Clavering, by bis judicious arrangements and 
personal superintendence, introduced such a degree of precision 
into the reckoning, that it became little inferior as an element in 
the deduction of currents, to the observed difference of laiitudi 
and tlic chronometrical difference of longitude. Massey's self. 
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Notice ^Captain ClaverUig. 
roistering log was used as a check upon the estimated reckon- 
ing, and proved the vaJuc and efficacy of the attention paid to 
the latter, by its being a rare c ire um stance to find a difference 
between them amounting to a mile in tweniy-four hours. 

Upon ihe return of the Pheasant to Great Britain, the Hoard 
of Longitude delermincd that Captain Sabine's Observations on 
ihe Pendulum should be conunued to the most northerly lati- 
tude to which it was possible to reach. For this purpose the 
Griper, which was one of the vessels that had been engaged in 
Captain Parry's first expedition in 1819-20, was selected, and 
Captain Claveriog appointed to the command. 

It will be seen that ho availed himself of every opportunity 
that presented itself for prosecuting discoveries, and enlarging 
the boundaries of geographical science. A considerable part of 
the east coast of Greenland exploied by him, was seen in tho 
preceding year by Captain Scoresby ; but, from his distance 
from the land, that able navigator bad not the same means of 
laying it down correcdy to the north of Cape Parry which he 
had to the south of that headland, when he was close in with 
ihe land. In tho chart the discoveries of both navigators are 
laid down, and form an actual survey of the coast from Lat. 69' 
to Lat. 76° ; for, although Captain Clavering did not reach far- 
ther north than Shannon Island, yc-t the positions of the blulfhead 
lands to the north of Rosencath Inlet, and the islands named, 
fr<MD ibeir appearance, Haystack and Ailsa, were determined by 
astronomical bearings from two hills, one on the oulermost, and 
the other on the Innermost, of the Pendulum Islands ; and the 
distance between the two stations was ascertained by a trigono- 
metrical operation. 

Although the principal object of tlie voyage was to convey 
Captain Sabine to the different stations, Captain Clavering did 
not consider it necessary to give any of the results of his obser- 
vadons in his account, as they were already published, and well 
known to the scientific world. 

I. Voyage Jrom the Thames to Hammerjist in Norway. 

1SS3, March 1. — This day I received my comniissioii lo 
tommand the Griper Sloop-of-war, thea lying at D^pCfcrd, and 
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On the Local Attraction of the Griper. 
immediately commenced fitting her out for tlie intended voyage ; 
and, in consequence of her having been already strengthened 
for an Arctic voyage, little delay took place in the equipment. 
I had the vessel fitted with a patent capstan, which afterwards 
proved of essential service in warping amongst the ice. 

The Griper was originally a gun-brig of 180 tons ; but having 
been raised upon six feet, when the conJs, water, and provisions 
were on board, the buttocks and the whole of the dead work 
were completely immersed in the water. Under these circum- 
stances, swiftnees in sailing was not to be e^ipected. To aid us 
in exploring the coasts of Greenland, I applied for a cutter to 
accompany us ; but this llie Lords of the Admiralty did not 
think fit to grant. 

W« were ready foi- sea by the beginning of May, and on S»- 
tiwday ihe 3d, cast off from the Hulk at Deptford. We tided 
it down to Galleor's Reach, where we took on board our guns 
and powder. In the evening received Admiralty orders to pro- 
ceed to the Nore. 

May 4:. — On the foliowing day weighed with the tkio, and 
worked down, witli a strong easterly wind, a few miles below 
Woolwich, where we anchored. Soon after, a collier came 
athwart our hawse, and I feared w«iid have carried away out 
masts ; we, however, cleared without any material damage. 

-Monday, May 5. — The wind still easterly, w«ghed and 
worked down with the ebb as far as Gravesend. I found the 
ship to stay and work well. We anchored at the Nore on the 
7th ; and, as this was a fair trinl in smooth water, I considered 
her to stand tolerably well i^ under her canvass. The three 
following days were employed in repairing the damages we had 
sustained, and in preparing for sea. 

My attention was also directed to ascertain the local attraction 
of the ship, by swinging her round to every point of the com- 
pass, and taking the bearing of a distant object, and tlien ascer> 
taining the true variation of the place. The difference is the 
deviation caused by the attraction of the ship, which wc found 
here to be 2C° when the ship's head was at right angles with the 
magnetic meridian, and diminishing till the line of the ship co- 
jocided with it, when there was no deviation. To correct this, 
Mr Barlow's plate was n^lied, at such a distance behind the 
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compass as to compensate for lIic attroclion of llic ^lip. This 
was ascertained by taking the compass on shore, mid placing the 
plate at such a distance as produced the same effect which the 
iron did on board. At that distance it is then placed abaft the 
compass. With us it was placed with its centre 7§ inches below 
the horizontal plane of the compass cord, and 8^ inches from the 
perpendicular line which passes through its point of support. 

Our compass, with its plate affix«l, is placed on a three-legged 
stand, so high that the distant bearings can be taken from it. 
This, of course, the helmsman cannot see. We have therdisre 
another, or steering compass ; the courses are, however, to be 
registered from the one with the plate. It w'dl be seen how 
completely successful this plan proved. It had not liithcrto been 
tried in high latitudes, where, however, it is of most essential 
«:on5equcnce. In these experiments I was principally assisted 
by Mr Henry Foster, one of my midshipmen, who had formerly 
made trials by Mr Barlow's desire, but being in low latitudes 
the results were lees remarkable. 

May 9.— Tins day I i-eceived my instructions, which wore to 
the following effect : — 

" Y«u will put to sen with the sloop you coimnanili nnd proceed to Nor- 
way, about the l&Utudeof 70*, where Caption Sabine will make observations 
npoD the penduluDi. Upon bis having oomptetcd thetn at that station, yoa 
will make the best of jour way along the west coast of Spitzbergen, and in 
Lhc beat part you can find, about the paroUel of 80°, he will again make £ir- 
Ihei observatinDB. lie is to have every assbtance ofiiirded him that he can 
require, or you can give. Upon their being completed, you will proceed, if 
the ice will permit, to cndeavoui to moke the eastern coast of Greenland, 
along which you will proceed northerly, as Ihr as the season will allow, con- 
sistent with the aafety of the vessel, in order to afford Captam Sabine oppor- 
tunity of repeating his experiments on that coast in the highest latitude 
which can be saiely reached ; and, when the obstructions you may meet with 
rrom ice shall Induce you to return, you are to make the best of your way to 
Deptford, and report your arrival to us. 

■'' Although it is our intention and desire that you should return to Eng- 
land at the dose of this season, yet, as it is possible that iiDforeseeu circtmi- 
alances may occasion your being caught in the ice, and unable to cxtiricale 
yourself, we have thought it prudent to order the rloop you command to be 
6tted and stored in such a manner a» will enable her to winter in those high 
latitudes, if you should find yoursell^ obliged by the circumstances before al- 
luded to, to do so. In such an event you wili'clioose the safest and most 
convenient port you can find, using every posMblc precaution for the preser- 
vation of the ship's rompauy front th^ etfecIMhElild, and by ^iq^cv <n.«tW. 
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6 Voyc^ along the Coast rf Norway. 

•nd diet, and the use of the means with which jou are fiirnished, present 
thlDBe dlwafles most prevalent in cold climates. 

^ On the suj^sition of your having wintered on the coast of Greenland, 
you are, in the succeeding summer, as soon as the navigation shall be open, 
to make the best of your way to England. If, however, on your return, either 
In the present or following year, Captain Sabine should be desirous of visit- 
ing Cape FarewdO, or any other part oi Iceland, fbr the sake of repeating bis 
observations at either of those places, you are at liberty to do so.*' 

We weighed anchor early in the morning of the llch, and 
made sail, running through the Eing'^s Channel, and proceeded 
without any material occurrence till Saturday 17th, when we 
descried the coast of Norway, distant about thirty or forty miles. 
From this time, till our arrival at Hammerfest, we had a good 
dght of the land, having ran along it for upwards of 300 miles. 
It is from 1500 to 2000 feet high, rising abruptly from the sea. 
The mountains are caped with snow, without the least appear- 
ance of vegetation. The coast is indented with numerous fiords, 
or arms of the sea, that run forty or fifty miles inland, and, from 
the similarity of the head -points, are diificult to be made out, and 
easily mistaken by those who are not cautious and correct in their 
reckoning. It seems but little known to most navigators, and 
apprehended as dangerous ; but, although it is an iron-abound 
coast, without soundings, it lulls in-shore, and, even shoidd the 
gale blow home, situations for shelter will generally be found 
among some of the numerous openings. Anchorage may not 
always be obtained, but, in general, will be found pointed out 
by that land which terminates in a level. Whatever dangers 
there may be on the coast, will, with a very few exceptions, show 
themselves, particularly in bad weather, when the sea breaks 
high. 

We had favourable winds as far as the Lafibden Islands, and 
I was in hopes of reaching Hammerfest by the 9^ ; but a suc- 
cession of calms and contrary winds lengthened our passage till 
the 9A June. By speaking with fishing-boats, we were enabled 
to grope our way along a coast so difficult to distinguisli, and 
on the charts of which we could place no dependence. I was 
particularly unwilling to commit any error by running into a 
wrong inlet, as the Griper's sailing would hardly have compen- 
sated for the time we must necessarily have lost. 

On the 18th, in takifg| azimuths, found a variation of \& 
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between N-E. and N., whieh was attributed to tlie local attrac- 
tion of the sliip, agreeing nearly with that found at tlic Note. 
The true variation was considered to be 25° W. 

"^Lll the 26th we tiod a succession of calms and light winds, 

which, tliough accompanied with delightful weather, was ex- 

' tremdy irksome, as we all anxioualy looked forward to the more 

distant objects of tltc voyage, and considered we had but little 

L time to spare. 

I May 31. — A boat came alongside and informed us, as nearly 

I as we could understand, that wc were about fifty miles from 
f Hammerfest. Bore up and made all sail along the land. Next 
, day we hoisted out a boat, which was sent ashore for a pilot. 
'. In rounding the north end of the Island of Soroe, we experiea- 
I ced heavy squalls off the land, which reduced us to double- 
I reefed topsails. On Monday the 2d June, entered Hammerfest 
I harbour, and anchored in sixteen fadioms, clay bottom. 

No time was lost in disembarking the instruments, and ercct- 
i ing the observatory, tents, SiC, the whole of which were found 
' to answer exceedingly well, and Captain Sabine was ready to 
I commence his observations the third day aH^rwards, had the 
weather continued clear. We saluted the fort with eleven guns, 
j wliich were returned. 

The natives here are kind and hospitable, and pleased at the 
I idea of a visit from even such a man-of-war as the Griper. 
I The women are fair and pretty, and dress much Uke our own. 
Remote from the civiUiced world, they arc untainted by eitlier 
its vices or its wants. Morality and reli^on strictly predomi- 
natt^ and deviations from either are rare. Mr Crowe, an Eng- 
lish merchant, who also acts as connul, resides here, and paid us 
much attention. By a vessel of his which had been at Cherry 
I Island early in March, we learn that the sea was more than 
usually open, and clear from ice, which generally extends in a 
compact body from thence to Cape Look-Out. We may 
therefore expect an open season, and hope to reach Magdalene 
Bay without any obstruction. 
I This place, built on a small island, named Qualoen or Whale 
i Island, conusts of about a dozen of houses. The bay is small, 
but the anchorage good and safe. There are no provisions to 
I '- be got here, with the exception of reiodeerj which were cheap. 
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and ofTordcd a seasonable supply, an the parties which had been 
Bent out in search of game were by no means successful, killing; 
but a few brace of grouse, and some wild ducks. 

The trade of the place is entirely in fish and wl. On the 14th 

dispatdied the boats, with four days provisions, in search dE 
whales, but a gale of wind coming on, with sleet, prevented 
them from being successful. A sliort time before our arrival one 
was found stranded in a bay. When the tide left it, the fisher- 
men who found it immediately began to flench it, and bod ac< 
tuolly cut a quajitity of blubber off the back, when a pcrstm 
who redded near the spot, persuaded them it would be more 
profitable if it was towed into Hammerfest. They accordingly 
fixed two grapnels through its nostrils, and a hawser round its 
tail, with wliich they hauled it off at high water, and made H 
fast to two boats. It had not been long in deep water before 
it began to evince evident signs of life, and soon after made ft 
itart off with the boats, which it dragged for twenty miles, al- 
though there was a smart breeze at the time, and the fishers, 
men, in order to obstruct its progress, hoisted the sails, and 
liud them flat a-back to the mast. They were in the end cont- 
pelled to cut the rope, being in danger of swamping, and thus 
lost the fish. They were so much enraged with the person who 
persuaded them to remove the whale, that they actually prose- 
cuted him for the advice he had given tlicm. 

Captain Sabine having finished his observations, I sent a 
party on shore, on Monday the 23d, to strike the tents and ob» 
servatory, and hoisted the launch in. The situation of the obser- 
vatory, Lat. 70° 40'0" N. ; Long. g9° 45' 45" E. Variatioq 
irse-W. Dip 77° iff. 

This day I swung the ship round the points of the compass; 
to ascertain the amount of the local attraction, and noted the 
differences with a compass on the mast-head, as well as on the- 
deck at the standard compass. The amount of deviation, which 
was at the Nore 26°, is here 50'; wliilst the variation of the 
place, as found by Captain Sabine, is only 11° 26'. 

During the wliole of our run to this station, we had most sa. 
lisfactory experience of the utility of Mr Barlow's plate. The< 
course steered by it agreed very nearly with our nstronomicdt 
observations ; whereas tiiat deduced from the compass witbour 
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the plate, gave us sometimes an error of lliiily mites eren in a 
short ruu. Tho deviation of this ship is greater than asy of 
those in the former voyages. We attribute this to the pateiH 
capsten, irfiich stands but eight feet from the compass, and has 
an iron spindle. We have also two chmn-cabJes, and both of 
them present a surface that is perp^idicular, which is consi- 
dered to liave more effect than a horizontal one. 

I am convinced upon serious reflection, that the loss of ships, 
particularly in the North Seas, is more to be ascribed to tlie de- 
viation of the compass, than to currents, tides, or other unusual 
causes. All the Greenland traders acquire from experience the 
knowledge that the same course steered going out will not take 
ihem back again, and they therefore allow tliree-fourtlis, or a 
point mere. How far Mr Barlow's invention may come into 
general use, I am not prepared to say ; the utility of it on board 
this ship is inconteslible, and must be pruportionahly so in oU 
vessels having patent capstans, iron-tanks, and chain-cables. 
Within the tropica its efi'ects are not so jierccptible ; but, in 
high latitudes, every man-of-war ought to be provided with 

II. From Havimcrfesl to SpUzhergen. 

We left Hammerfest on the evening of the 23d Juno, and had 
scarcely cleared the land before a favourable gale sprung up, 
and carried us rapidly towards Spitabergen. We fdl in with 
the first ice on the 27th, when abreast of Cherry Island, in 
Lai. 76° 5' N., being then scudding under a close-reefed main 
topsail and foresail ; but as the sea was smooth, owing, I pre- 
sume, to a considerable body of ice lying to windward, I did 
not heatate in continuing to run. It was principally a loose 
open stream, extending for a distance of about sixty miles. 
We were obliged, although the gale still continued, to sot the 
elose-reefed fore topsail, the ship requiring more head-sail, that 
rfie might better answer the helm, it being necessary to keep 
her under full command, to steer clear of ihe ice. 

At this time the gale was at its height. This being the first 
introduction to the ice to most of us, the novelty of the scene 
rendered it intensely interesting. The sliip received several se- 
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TCre sliockB ; but from llie mode in which slie was strenglhcned, 
(lid not seem to feel them. On one occomiii, froni bod steeiv 
age, nc ran bump against the middle of a &oe that complete^ 
stopped her way, aod almost threw us off our l^s ; oven thw 
did not seem to affect her, though we were careful not to repeat 
the espenment : by making all snug, and getting the top-gallaatr 
masts on deck, she went boldly through it at her extreme rat« 
of eeven knots, with the wind o-beam. Notwithstanding the se. 
verity of the gale, with tlie thermometer at 32°, not the slightest 
inconv^ience was I'elt, hut rather a cheerful bracing effect, ap 
the weather had become clear, with the sun shining brilliantly, 
such OS we have in llie clear frosty mornings of October ; sphcing 
the main brace, and issuing the extra warm clothing, seemed to 
produce general good will and activity fore and aft. Had the 
weather been favourable for such a purpose, it was my iuteo. 
lion to have made Cherry Island, and laid down its true poeU 
lion, but 1 did not con^der it a matter of sufEcicnt consequence 
to risk any delay, especially as the wind wag now so favoiu^ble 
for our ulterior destination. 

Towards the evening it became more moderate. At 7 p. m, 
we saw Spitzbergen, N. E. per compass, distant 50 or 60 miles ; 
the land drift-ice completely surrounded the ship, but, by car- 
rying sail, an hour's forcing brought ua into a clear sea. 

Our Greenland pilots considered it to l>e heavier, and in a 
greater quantity than usual in this latitude, and at this season. 
The following days ilie weatlier was moderate, and we met 
with no faithcr obstruction during our run along the coasts of 
Spitzbergen, On the 28th we hoisted out the jolly boat, to try if 
there was any current, but found none. Sounded in 65 fathoms, 
muddy bottom. 

On the S9th we passed many pieces of land-ice, upon one of 
which we observed several walrussea^ about twenty in number, 
and dispatched a boat to endeavour to capture some of them. 
They allowed the boat to approach quite close to them, only a 
few jumping into the water. The rocket-gun was fired, but 
misacd. They were then attacked with rifles, apparently with 
more effect, as appeared from the blood flowing copiously from 
their wounde, and a harpoon was struck into one of them, which 
held but a. few seconds. They were pursued for some dis- 
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tance, but being unaccustomtxl to behold these huge animals 
plunging around us, we were ail more intent upon preparations 
to repel their attacks, than to tliink of reloading, and tliey 
finally escaped. We were more fortunate in the afternoon, and 
captured one. Tlic animal, after it was harpooned, attacked 
the boat, and once struck its tueks so hard, as to start two of 
the planks ; the otliers lamely looked on while their comrade was 
killed. 

On other occasions, when, from experience, we learnt not to 
dread them, no accident occurred, and I consider that the cir- 
cumstance of several uniting in attacking a boat is rare. They 
are extremely slow and unweildy in their actions, and may be 
easily boomed off with a boat-hiwk, when presence of mind is 
retained. Should they, however, succeed in getting their Ittsks 
over the gunnel of the boat, it must be capsi/ed^ as the weight 
of the crew on the opposite side would nut he sufficient to re- 
' tain the balance. 

30th. — Moderate breezes, with a thick fog, through which we 
had occasional glimpses of the land. At 9, saw the North Fore- 
land, distant four or five miles. We kept running along shore 
at the distance of about five miles. The land high, rugged and 
barren ; the tops and valleys were covered and filled with snow. 
At 6 p. M. we braced up, rounding Hackliiyt's Head, until 
which period we did not discover that we had passed Magda- 
lene Bay, which we intended to have made the station for Cap- 
tmn Sabine''s observations. I again made sail, with the inten- 
tion of anchoring between Vogel Sang and Cloven Cliff, At 
S the fog totally dispersed, and the sea, from the mast-head, 
perfectly clear of ice, from west northerly to north-cast, and 
only loose lond-icc in the eastern quarter, all of which appealed 
penetrable. I sent two boats to examine the islands, as well as 
to select the beat station for tlic observatory. 

Anchored at midnight in 17 fathoms. The following morn- 
ing weighed and towed the ship, about 2J miles farther in, and 
brought up in 7 fathoms, a-breast ol' a small island, one of the 
Inner Norways, the same upon which Captain Fhipps made his 
observations in 1773, and stcailied the vessel, with a warp to 
the shore. We immediately proceeded to disembark the tents 
and instruments, and sent parties on shore to erect them. Two 
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reindeer and a walrus were killed on the Island of Vogri 
Sang. The weather was calm, and the air tnild and agrceabk^ 
Temperature 45°. 

On the ^ June, the parties on shore were employed in erecliw' 
the tents and observatory, and also tint huts, for the greatv' 
convenience of the party I proposed to leave behind, to asaiC 
Captain Salune during my absence,— having determined tfti 
employ the time requisite for completing the pendulum obseiV 
vations in endeavouring to push as far as I could towards the 
north. The favourable circumstances of our passage hithe^ 
and the open appearance of the ice, gave me flattering hopes rf' 
advancing as far as any former navigator. 

On the two following days we were engaged in the necessary 
preparations for the party which was to remain behind. Ou*"' 
sportsmen were successful in procuring game. Much loose ice 
about the ship, which was occasionally so completely blocked up' 
as to prevent communication with the shore, and one of thtf: 
whale-boats, was severely crushed by its suddenly setting in upon 
the ship. 

I left a party of six men to assist Captain Sabine, under the- 
command of Mr Foster, with Mr Rowland, as&istanUsurgecoi, 
with our largest boat (the launch), which could have carried 
them to Hammerfest had any accident happened to the ship, 
and six months' provisions and fuel. Mr' Foster was instructed, 
in the event of the ship's not returning by the 20lh, to prepare 
for sea, but not to quit the present station before the 15th dS 
August, after which he was at Uberty to act as might seem be* 
for the safety of his party. 

III. Unsaccessfid attempt to reach Jrom Spitsbergen a high 
Northern Latitude. 
Every tiling being ready by the evening of the 4th June, I sailed 
with a favourable breeze next morning. No ice was in sight frcHu 
the mast-head. At I f. h. sounded in 16 fathoms, sand and 
shells, passing two small rocks even with the water's edge, the 
sea breaJiing over Ihcm, They bore from Cloven Cliffs per 
compass N. E. by E. J E, 4 miles. About 3 p. m. it became 
hazy, and we lost sight of the land. A thick fog came on 
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wlien wc hat) juBt cleared the islands ; and when we liad run due 
north S5 miles from Cloven Cliff, and were id the act of heav- 
ing the ship to, we found ourselves suddenly embayed lunongst 
the ice, and, before wc could weai', the ship struck : failing in 
hacking her out, and the ice beginning to beat agiunst the rud- 
der, wc forced her about two cablea' length farther in, where 
she lay quiet from the influence of the swell for S-l< hours. Wc 
attempted ineffectually to warp the head round to seaward. 
In the evening, however, we succeeded, and were ready to take 
advantage of the first opening. Sounded in IIS fathoms, fine 
sand. 

On the Glh, after a light air from the N. W., the fog dis- 
persed, and presented to our view packed ice, extending nearly 
east and west as far as the eye could roach, being apparently 
driven upon the main body by the late southerly gales. We 
cAiserTed this day in 80° SCV N., which proved to be our highest 
laGtude. A shift of the wind from the eastward enabled us to 
warp out, and we made all sail, ranging along tlie ice in a 
westerly direction. We skirted the margin in a line nearly cast 
and weit, for about 60 miles, but did not proceed farther to tlic 
west, 83 the ice began to trend towards the soutli. During this 
run, the ice was everywhere closely packed and cemented, with- 
out any appearance of an opening, antl no signs of clear water 
beyond it from the mast-head. I have no doubt but northerly 
winds would have dispersed it, and, had the nature of the ser- 
vice admitted of a delay, no doubt but I would have reached as 
far as Capt^n Phipps or Captain Buchan. Had I reached the 
mdn body of ice, it was my intention to liave attempted to 
proceed a degree or two nearer the pole, having, for this pur- 
pose, been provided with a light Portsmouth wherry, whicii 
could have been dragged over the ice. 

On the morning of the 8th, finding wc were led so much to 
the southward without ony prospect of getting to the northward, 
we tacked and stood off to the east. Nest day we again found 
the ice to trend to the S. E., and finally joining the land without 
any appearance of an opening. We fell in with the land 15 
miles E- N. E. of i'air Haven, for which we made sail. On the 
ni^tof the 30th, wc passed close to some small rocks lying off 
the outer Norway, and bearing from Cloven Cliff £. N, £. from 
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3 to 4 miles ; they art' quite Ixikl. Ttic ahoalcst water we liacfl 
was 7 fathoms, at the distance of 50 yards. They would ba 
dangerous to strangers, as llicy woidd liardly Ije looked for at 
that distance from land ; and without a good look-out they are 
Dot to be seen tiU close upon them. 

1 llli. — We reached our former anthoragc early this fnorouig, 
and found our party well, and in good spirits. 

The retDiiinder of our stay in Spitzbcrgen was employed ia 
overhauling the ship's rising, and preparing for the farthet 
prosecution of our «»yBge, Our surveys of Fair Haven and tba 
adjoining islands corroborated llial of Captain Iteechey, which 
was found, in every instance, to be remarkably correct ; but we 
found them much at variance with ilial of Captain Phippi. 
Captain Sabine, besides completing the observations on the peo- 
duluoi, measured the height of the nearest accessible hill, both 
barometrically and ti'igonomctrically, the results agreeing wHh- 
in two feet. 

During our stay our sportsmeD were very successful, and w» 
killed nearly fifty reindeer, which gave us an ample supply of 
fresh provisions. Fair Haven has been so often viated and 
described as to render any remarks of mine unneccssary- 

IV. From Spitsbergen to Ote East Coast of Old Greenland — 
Exploration from Cape Parry to Rosnealh Iidct — Meet- 
ing with the Natives— 'Account o^ ifiem — Finally tpiit tite 
Coast arid return to England. 

The observations* having been completed, every thing was. 
rc-embnrked on the 22d June. 

Wednesday 23d. — Although a considerable fall in the baro<' j 
meter indicated an approaching gale, upon opening the point 
of Hackluyts Head we experienced some heavy squalls, with 
a head sea; and finding we could not beat up to Smeereu- 
berg, Iwre up for our former anchorage, where we rcmainetl 
till the S4th, when we again sailed with favourable weather, 
passing through Smecrenberg Sound. We sounded occasion^ 
ally widi the hand-lead, in the niiddle.of the channci: no bot- 
tom. At a mile distant fram the west shore, wc had from 
5 to SO fathoms; at six rounded the S. E. point of Danes' 

» LaUtiidc of Observatory 78° ■19' 58" N. LtmgituJe 11* *0' 30" E. 
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Island in 5 fathoms, a shoal extending nearly linlf a-niile off tlic 
point. The leading mark for hauling round ihc Danes' Island 
is a small rock oft' Bluif-point, on with the middle of two others 
lo ibe S.W. of Wolf Island. This clears the shoal ofF the point. 
At this time, though almost calm, the tide set up about Ij knots 
through the channel. 

We passed through the south gut, which is a passage Jths of a 
mile broad. When passing Wolf Island, the soundings were 
various, being from 5 to 6 fathoms in the middle, and deeper on 
the sides. Very irregular, twing from 3 to 30 fathoms ; it is 
however, a good and safe channel, and no dangers but what tho 
lead and eye may discern. 

It bfing now our objeci to reach the coast of Greenland as 
apediiiously as possible, I resolved to steer a course that would 
take rac dear of the ice, altliough, had I not been restricted in 
rime, and by ihe heavy sailing of the ship, I should have 
deemed it desirable to have examined the margin of the main 
body of the ice to the S. W, Being, however, dt'termined not 
lo be detained by any researches however interesting, I made 
aS. W. by S. course (true) from Hackluyts Head. A Dutch 
chart, published at Amsterdam in 1664, plac^ Gael llamke's 
Bay in Latitude 74°. This I considered the best authority, for 
Greenland being known bo far to the north, and accordingly I 
made for that part of the coast. 

We proceeded on our voyage with favourable winds, the 
weather moderate, but foggy. When it cleared away, we fre- 
quently saw the ice, and on the ^9lh passed much heavy ice 
which obliged us to luil' and bear away; occasionally in the 
evening, a heavy swell from the S. E. often caused it to close 
the passages that but a few minutes before presented themselves 
as easy for the ship to pass through. We were obliged to tack 
and trace our way back fur above a mile, when we hauled round 
a floe and stood to the S. E.. which brought us, after some trou- 
ble, into a clear sea, when we found a heavy cross swell, as if it 
had recently been blowing a gale. The weather, however, con- 
tinued to favour us. On the 2d July, upon the fog partiailj 
clearing, and the ice appearing to run into a deep bight to the 
westward, in the Latitude of 75° Iff, we hauled up with the in- 
tcMioQ to penetrate through the barrier, and endeavour to make 
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ihe coast of Greenland. Wc now puslicd due west, and soon 
found ourselves hampered amongsl immense lields of ice. On 
llie 3d, tlie light winds and fog continued, we found ourselves 
frequently in very narrow channels ; and not being able to see 
our way we received some shocks, though not of great import- 
ance. The water being smooth, and the ship having but Hllle 
way upon her, my anxiety to get forward made me continue to 
advance, when perhaps it would have been better to have made 
East to a floe. 

In the afternoon tlie sun began to ^>pear, and the fog dis- 
persed. We found ourselves close to anextcnsive field of ice, the 
termination of which we could not discover. Hauled up to the 
S. W. and S. The winds continuing light and favourable, set the 
studding-siuls, and, by tying the tacks along the yards, were able 
[o brace all round together when necessary, to alter our course 
for the ice. From the appearance of the sky, we concluded 
there was clear water beyond it to the westward. 

On the 4ih the weather was clear and favourable. Continued 
to advance along the edge of the ice, the termination of which 
we could not yet observe. Beyond it we discovered land N.W. 
by W. Estimated distance 50 miles. At noonhove-to, and sent 
a boat to a piece of ice to observe the latitude, which was found 
to be 74° 4* 47". At one, our course was impeded by a narrow 
channel; shortened sail and warped through it, and again made 
sad in the evening : it was foggy ; but having observed the chan- 
nel to lead in with the land, before it cameon, we continued our 
way clo.'ie along the edges of the fieldi^ of ice, making or shcvt- 
emng sail when necessary. 

Tuesday 5lh. — Impeded by the ice we shortened sail and cut 
our way into a narrow channel, when we made tail, but were 
again interrupted, — clewed up and furled with the yards at the 
mast-head, and were employed several hours in warping, track- 
ing, and towing, the ice being close and heavy, with a few pools 
of water apparently leading in with the land, which appeared to 
be about 7 or 8 leagues distant. Latitude observed, 74" 4'. 
The three following days we were engaged in the same manner, 
forcing our way through the barrier from one lead to another; fre- 
quently stopped altogether for several hours at a time. During 
these four days we were ragaged passing the barrier of ice, our 
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Appearance of the Coast of Greenland. 
patent capstan proved of signal service, heaving aside floes of 
ice which astonished every person on board, although we rarely 
put our whole strength to it, as we were sure to break any hau- 
ser we had on board, the largest being 7 inches. We gained the 
shore on the Sth : we found a channel uf several miles in breadth 
within the barrier ; there was much loose ice, but nothing to 
prevent navigation ; sounded in 51 fathoms, brown sand. I 
went ashore at night to examine tlie land . Never was a more de- 
solate spot seen ; in many places not a vestige of vegetation ; the 
land high, from 2000 to 3000 feet, uear the coast ; in the inte- 
rior much higher. There was not so much snow as at Spitz- 
bergen, nor did the mountains present the same angular and 
broken appearance, being rounder and flatter on the summits; 
but no reindeer, no birds, or whales — indeed wc had not seen a 
whale since we left Hammerfest. Spitzhergen was, on the 
whole, a paradise to this place. The point on which we landed 
was named Cape Borlase Warren. The shore appeared bold 
and safe ; some remains of the huts of the natives were found, 
and signs were observed of their having been recently in the 
neighbourhood. ^Ve returned to the ship early next morning. 
Soundings 11, 13, and 14 fathoms, sandy bottom, about S^ 
miles off shore ; the land too much obscured by the fog to admit 
of bearings being taken. It being nearly calm the ship drifted 
to the N- E. We observed, on landing, that the tide was go- 
ing to the N. E. ; and during the time we were ashore it had 
fallen 7 inches. About noon, made fast to a floe a-ground, the 
tide seeming to drift the ship in a contrary direction. When 
the tide turned, cast off" and sent a boat a-head to tow. 

As the whalers have dwelt much on a strong current invariably 

setting to the southward on the east coast of Greenland, I shall 

merely observe, that, with the exception of one day, in which 

the dittcrence of latitude was 18 miles more than the reckoning 

gave us, we never had reason to think there was any strong 

current, and certainly none in-shorc. The tides, too, were ■ 

scorc^y perceptible, the rise and fall not exceeding 3 feet. ^M 

The coast here trending to the N. E., wc coasted along shore ^M 

r in that direction, working to windward amongst floes of ice. H 

On the 10th, we discovered two islands which we afterwards ^^ 
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named Peniluluin Islands, having been the slation on v 
observations were mode. 

1 1th.— Strong breezes from the N. N. E, ; the sky being per- 
fectly clear we had a good view of the land ; the inlerior at fi 
coDuderablc distance, very high. The nearest land seemed to 
consist of a grwitp of islands with deep bays, between which 
tliere was no passage from the ice. At 10 a.m. shortened 
sail and made fast to an iceberg a-ground in 7 fathoms, off shore 
about half a-mile. Sent a boat on shore to make observations 
and to examine the state of ice round a point of land. Latitude 
observed 74° 55' N. We again made sail in the afternoon, and 
proceeded to the northward with a fair wind ; we were, however, 
impeded again by greater quantities round the ship than usual, 
the passage near the land becoming much confined. At 11 
P.M. we shortened sail, and made fast to the level ice, the pas- 
sage being completely obstructed, with no appearance of water 
to the northward or N. E. I sent a party on shore to ascend 
the Iilils, and to examine the state of the ice. 

12th, — Next morning, the ice beginning to sot in upon the shipy 
we cast off and made sail to the southward ; at six hove-to and 
sent a boat for the party on shore, and fired a gun as a signal ; 
at eight the boat returned, and reported that the ice to the north 
formed a solid and compact field, with no open water except I 
the way we came. However anxious I felt to explore the coast 
farther to the north, my instructions imperatively required ni 
to land Captain Sabine for his observations. I therefore relu( 
lantly bore up for a secure anchorage, which was not afforded in 
our present situation. We had now reached what I considered 
the N. E. point of Greenland, which is fumicd by an island in 
Latitude 75^ 12' N., and Longitude 17° 45' E. We ascended the 
heights on shore, from which we plainly saw very high land due 
north, at least as far as 76°. The island we were on being low 
and lying off the main SO or 4<0 miles, I named Shannon Island, 
and the cape at its S. E. extremity Cape Philip Broke, from 
the ship it was formerly my good fortune to serve on board, and 
her gallant commander. Two remarkable rocks or islands were 
named, from their resemblance, the Haystack and Ailsa, and an 
inlet within them Roscneath Inlet. An extensive opening which 
bore due west from Shannon Island was named Ardencaple In- 
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let, from ilie rcBidcnco of my friend iind relative Lord John 
Cauipbell. Having lioisted the boat on t}oai'd, we made all Sail 
lo the 8- W, In (he afternoon the wind increased, with heavy 
aqaalls off the land, and the ship was reduceil to close-reefed top. 
suls ; hauled to the wind on the starboard tack, the ice having 
changed its former position ; set tiie mainsail to prepare to wea- 
ther a floe of ice. At four we ran through a narrow passage be- 
tween the land and ice, in one place forming scarcely more than 
a ship's breadth off shore; we sounded a quarter less i. At 
five Bcnt a boat to sound, and stood off and on till her return. 
We anchored in 3j fathoms a quarter of mile from the shore, 
between two islands. 

13lh. — Strong gales, with heavy squalls off the land ; the ship 
drove, but brought up by letting go the small bower. Upon 
the gale moderating, hove in the starboard cable, and found the 
best bower gone by the ring, I dispatched a party on shore 
lo take distant bearings from the hills, and a boat to sound for a 
secure berth for the ship. In the afternoon we weighed, but 
the ahip almost immediately grounded in SJ fathoms ; and be- 
fore the stream-anchor could be laid out to heave her off, the 
tide fell so much as to give a considerable heel to port. We 
landed several articles to lighten ber ; the night was fortunately 
calm ; we laid out another warp to heave her off at high water. 

14th, — We hove the ship off next morning, and towed her 
about a mile farther up the bay, where she was safely moored. 
We proceeded immediately to land the observatory and tents, 
and parties were employed on shore setting them up. 

15th. — Next day was employed in landing the instruments, 
and in preparing the yawl and whcriy for a distant excuraon, to 
examine the coast whilst Captain Sabine was engaged in his 
observations. 

16tli. — I left the ship at noon, with two boats, provisioned for 
three weeks. Our party consisted of three of my officers and 
sixteen men. The weather being calm, we pulled along shore till 
8 p. M., much impeded by the bay-ice, the sure companion of a 
calm in these latitudes. Having come a distance of eighteen 
miles, we landed at CajK Borlase Warren, which forms the 
northern entrance of a large bay, where we pitched our tents 
for the night. Witli a stove in each of them, and wrapped up 
&9, 
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in our boaUcloaks and a blanket, we lay down to sleep in our 
clothes, and found no inconvenience from the cold. The exter- 
nal temperature was 28" Fahrenheit. The same method was 
adopted for twelve nights, and we never found ourselves the 
least incommoded by the cold. The average temperature waa 
37°, the extremes 53" and 23°. 

At this station, which was named Cape Borlase Warren, we 
found traces of the natives, and also several graves, and hoards 
rf bluhber, which are piled up all along the shores, and are 
marked by heaps of stones being placed over them, and which 
also keep the birds of prey from devouring tlicm. Their graves 
did not remain free from our curiosity ; we opened some of them, 
but nothing but a few mouldering bones was discovered. 

August 1 7. — Next morning, after taking the necessary angles 
and making observations for our survey, we embarked at 9 ia 
the morning, and proceeded westerly along the shores of the 
bay, still pulling. In the afternoon a fresh wind sprung up off 
the land, and the wherry coming m contact with some hard 
bay-ice, had her bows cut through, and tlie water rushed in so 
fast, that we had much difficulty in preventing our provisions 
from being spoiled. After an hour's constant bailing, we reached 
the first headland, where we hauled the boat on shore to repair, 
having made a distance this day of sixteen miles. 

On examining the boat's bows, both were found to be much 
cut by yesterday's expedition. We took out the old planks 
and replaced them by others, doubling them, which we found 
to be the most effectual security against farther accidents. We 
found here more recent traces of the natives, so that we began 
to look anxiously for them ; it rained and blew hard during the 
night, but as our teuls were under the lee of some high rocks, 
we remained both dry and warm. 

18th. — In the morning several whales were seen for the first 
time *. The weather moderating in the afternoon, we continued 
out voyage, still coasting along the shores of the bay, which will 
be better understood by reference to the chart. We reached 

but consider our having seen .so few as somewhat remarkable.' \ 
Piom the ap]ieorance of the sea and ice, the Greenland Pilots thought w 

upon good ground, and were continually esptessing their aatoniahmenfr 1 
the absence of these animals. 
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our third station at 11 p. m., a distance of eeventcen miles, wliicli 
was also found a convenient spot for encampment. 

On the yawl's coming up, which had been left much behind, 
I was informed the natives had been seen about a mile from our 
present situation. I immediately proceeded to the spot, and found 
a small tent, made up of seal-skin, pitched upon the beach, 
within a few yards of the high water. There was nobody in it ; 
the inhabitants, having become alarmed on seeing us, had re- 
treated to some high rocks at a short distance. We observed 
two of them watching our motions. Accompanied by one of 
my officers, I advanced towards them, making such signs of 
goodwill and friendship as occurred to us. They allowed us 
to approach the base of the rocks, which were about fifteen feet 
high. We deposited a looking-glass and pair of worsted mit- 
tens, and retired a few steps, upon which they immediately came 
down and took them up, withdrawing immediately to ihc top of 
the rock. After allowing them a few minutes to examine them, 
we agdn approached, when they permitted us to come close to 
them and shake hands, — a ceremony they by no means seemed 
to comprehend, trembling violently the whole time, in spite of 
our best endeavours to inspire them with confidence. We now 
led them to their tent, which wc examined more minutely, and 
which we gave them to understand we greatly admired. 

The tent was small, occupying a space about twelve feet in 
cireumference, and about five in tlie highest point in the middle ; 
the frame- work was composed of wood and whalebone; the for- 
mer they must have picked up along the shore. 

There was a small canoe, capable of containing but one per- 
son at a time, which was also of aenl-skin, and in no respect dif- 
ferent from those described by Crantz or Egede, Their har- 
poons and spear, were lying at the side of it ; the handles were 
of wood, the points tipped with bone, and some of them with 
iron, which had all the appearance of being of meteoric ori^n. 
We now shewed them our boat, which they were unwilling to 
get into from fear. Leaving ihcm for the present, we returned 
to our tents for the night. 

19th,— Next morning we were very anxious to renew our in- 
tercourse with our Esquimaux friends, and were happy to find 
that we had been successful in inspiring tiicm with confidcucc, Itt 
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the course of the day, men, wuniei), and cfiiklrcn fouml their way, 
to our lent. They brought with tliem large pieces of blubber, 
being the flesh of the seal and the walrus, which they offered 
for our acceptance, tearing ofl' large pieces with their hands and 
teeth in the most disgusting manner. We gave them in return 
biscuit and sail meat: the latter they immediately spat outv 
They were much surprised at my ordering one of the children 
to be washed, for they were so stained with dirt and oil, it wift 
imposGible, vrithout this proceeding, to know what was theie 
real colour, which now exiiibited a tawny coppery appearance* 
They had black hair and round visages ; their hands and feel 
very fleshy, and much swelltd. The expression of their coun- 
tenances WOE extremely stupid and unmeaning ; but this was in 
'Sll probabihty much increased by their astonishment at every 
E wing they saw. Tbey were clothed in seal-skin, with the hatF 
Inwards. 

Knowing that we should again meet them on our return, and 
being desirous not to lose farther time, which, from the lateness 
of tlie season, was now becoming valuable, we left them ^bout 
4>in the afternoon. We were at this time considerably advanced 
up the extensive bay or inlet, which, as it agrees exactly in lati- 
tude with that laid down in the contemporary chart, formerly 
mentioned, I am convinced is the same which was discovered by 
Gael Hamkes in 1654 *. At this point it opened into an ex- 
tensive basin, the circumference of which could not be less than 
Glly miles. Into this basin we now entered, and found it per- 
fectly free of ice; not a piece of it could be seen in this immense 
sheet of water. We pulled along the northern shore for a dis- 
tance of twenty miles, and pitched our tents at night on a low 
sandy beach, being the worst station we had yet occupied. 

' JVoW by the EiSior The Dutfli i^bart referred to lain my possiission, nnd 

is ciititled " De Custen vail Noorwogen.-FJnniBtlcen, Laplandit, Spitzber- 
geo, Jan Majen, Englaiidti Ystand, ak nieile IlUland," enj^vcil at Am- 
sterdam by Peter Gous, IIJGG, being only tvelve years subsequent to tlie 
TojBge of Gael Hamkes, and foima an inlet corresponding so well Wtli in 
latitude and in tbe general tremllng of the coast, from Cape Broer Kuys to 
Cape Desbrowe, that there can be no doubt of ita being the same with that 
explored hy Captain Clavering. TLe entrance of this inlet was aeen the pr^ 
ceding summer by Captain Scoreaby, and by liim named Scott's Inlet. 
Gael Hamkes's Inlet, laid down in latitude ^5°, to which it bad been shifted 
by the caprice of modern chail makers. 
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August ^.— Noxt morning I walked about six wiles up on 
inletlrending to theE.N.E., which I have Utde doubt leads again 
into the opening between Cape Borlase Warren and Cape Mary, 
making the knd. We were now upon an iaiand, as will be best 
seen from the chart Our time not permitting U3 to explore 
every opening, we again started in thL' afternoon, and pulled for 
a high rocky island, about eight miles distant. The mountains 
here were of great height, ending in immense glaciers on both 
sides. I determined to ascend the highest of them, hoping to 
have an extensive view of the different openings and arms of 
the sea that surrounded us on all sides. 1 accordingly started 
nest morning, and reached to the height of 4500 feel by baro- 
metrical measurement, but was at least 500 feet from the top 
of the mountain. Several openings were observed to the west, 
and one of greater extent to the south, which I determined to • 
explore. I returned to the tents, after a fatiguing walk of six- 
teen hours. Some foxes and white hares were seen, and two of 
the latter shot ; innumerable traces of grouse were seen, but 
only one bird, which was perfectly grey. I named this island 
Jordanhill, after the residence of my friend James Smith, Esq., 
and named the capes, which form the southern and northern 
extremities of this extensive bay. Cape James and Cape Mary, 
in honour of the same gentleman and his lady. 

August 21. — We now pushed for the Fiord or opening to 
the south, which I expected would lead us again to the coast. 
After pnlhng a distance of sixteen miles, we encamped at our 
sixth station. The inlet was from a quarter of a mile to a mile 
and a half in breadth, but of a sufficient depth of water for a 
vessel drawing 11 feet ; the udes were more level tlian the shores 
we had hitherto jiassed — the mountains not rising so abruptly 
from the sea, and the face of the country presenting a less bar- 
ren and heath-like appearance. We shot some swans, which we 
found excellent eating. 

August 22. — Proceeded up the inlet, the head of which we 
soon reached : it terminated in low marshy land, about eigii- 
teen miles from its entrailte from the bay ; named it Loch 
Fine. 

Up to this period, with the exception of the gale on the ni^t 
«f the 17th, we had had a constant cahn, accompanied with the 
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most beautiful and serene weather^ so that the whole distance 
we had hitherto come, we had always occanon to make use of 
our oars. After refresliing ourselves at our seventh station, we 
started on our return, with a fine breeze from the southward, 
and made such progress, that we were enabled to reach our 
Esquimaux friends the same evening, although it had again 
fallen calm, and we were obliged to ply our oars for the last 
seven miles. 

August £3. and 24.— These two days were spent with the 
natives, whom we found to consist of twelve in number, includ- 
ing women and children. We were well received by them, but 
our attempts at making ourselves understood were very unsuc- 
cessful. They are evidently the same race as the Esquimaui: 
in the other parts of Greenland and the northern parts of Ame- 
rica. Our intercourse was of too short duration to acquire any 
of their language ; but the descriptions given by Captains Parry 
and Lyons of the natives at Igluleik, in many particulars re- 
sembled those of our friends. I observed particularly the same 
superstitious ceremony of sprinkling water over a seal or walrus 
before they commence skinning it. 

Their amazement at seeing one of the seamen shoot a seal 
was quite unbounded. They heard for the first time the report 
of a musket, and turning round in the direction in which the 
animal was killed, and floating on the water, one of them was 
desired to go in his canoe and fetch it. Before landing it he 
turned it round and round, till he observed where the ball had 
penetrated, and, putting his finger into the hole, set up a most 
extraordinary shout of astonishment, dancing and capering in the 
most absurd manner. He was afterwards desired to skin it, 
which he did expeditiously and well. 

Wishing to give them farther proofs of our skill in shooting, 
several muskets were fired at a mark, but without permitting 
them to see us load. A pistol was afterwards put into their 
hands, and one of them fired into the water ; the recoil startled 
him so much, that he immediately slunk away into his tent. 
The following morning we found they had all left us, leaving 
their tents and every thing behind, which I have no doubt was 
occasioned by their alarm at the firing. 

August 26. — We now pursued our way towards the ship. 
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and look up our 9th ststion at Cape Mary, uear the same spot 
which we had occupied on the 17th, after a most fatiguing row, 
our progre'ss having been much impeded by the bay ice. Some 
whales were again seen this day. 

August 27. — Made for an inlet leading to the WNW. into 
whicli we entered, and after pulling fifteen miles encamped at 
our 10th station. I walked a few miles failher, where it turned 
to the westward, and I have little doubt but that it joins the 
inlet formerly mentioned as leading from the basin up Gael 
Hamkes's bay. As the ascertaining of this [joint could lead to 
no important result, and as the short period uf an Arctic sum- 
mer was fast elapsing, I reluctantly gave up any farther exomi- 
(lation of it, though I may truly say that there was none uf the 
party that was tlie least tired of the expedition ; on the contrary, 
llie whole pai'ty were as fresh, and in as good spirits, as the first 
day they started. A large bear was seen at a distance upon a 
hill which we all eagerly pursued ; the animal, however, as soon 
as he taw us, set off at a gallop much exceeding our ideas of 
his speed, having imagined these animals to be slow and un- 
wrildy ; this was the first bear we had seen. 

August S8. — Made a distanoB of seventeen miles, and en- 
camped at llie same place wc had halted the first night. 

August 29. — ^After a fatiguing pull of eighteen miles, our 
progress being much impeded by bay ice, we reached the ship, 
after an absence of thirteen days. We were happy to rejoin 
our friends whom we found all well. The fine weather had been 
favourable for Captain Sabine's observations, which were about 
completed. 

August 30. — The observations were this day concluded, and 
we lost no time in re-embarking the tents and instruments. La- 
titude of the Observatory on Pendulum Island, 74° 32' 19" N. 
Longitude 18° gc CO" W. 

Sunday, August 31. — After performing divine service, we 
got under weigh : the light winds still continuing, worked out 
of the harbour, which we named Griper Roads after the ship ; 
and the group of islands on which the observations were made, 
received the name of the PcndiUum Islands. A bold headland, 
rising almost perpendicularly from the sea to the height of 3000 
feet, marks the oulcrniost of the Pendulum Islandl. This cape 
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it wBS my wish to have named aAcr my friend Captain Sabine, 
but on his particular request it was named Cape Dcsbrowi 
honour of the late Edward Desbrowe, Esq. M.P. We pro- 
ceeded along tl]e coast to the SW., occasionally making fast to 
the laud ice. The calms and light winds continued for several 
days. Had there been a fresh wind it wits my intention to have 
run again to tlie northward, and endeavoured to have got sixty 
or a hundred miles farther if the ice would have permitted. 
This 1 have reason to think would have been the case, because 
in our absence ilic sea towards the north had been observed 
from the hills to be quite clear of ice as far as the eye could 
reach, close in with the main, though the channel towards it 
was still obstructed, I have no doubt, however, but the heavy 
equinoctial gales we soon after experienced would have broken 
up the barrier, and I think tliat as long as there is a continuance 
of land, perseverance will get along it, but the laud mubt be 
kept on board. We could not have made the attempt without 
winiering, and however pleased I would have been to have 
done so, I saw no adequate motive to bear me out in breaking 
the tenor of my instructions. 

It was now the 4th of September, and the reappearance of the 
stars warned us how rapidly the days shortened at this season. 
A breeze springing up from the north we pursued our course 
slowly to the southward, working our way amongst a quantity 
of loose ice. At uoou this day the boat was sent on shore to ob- 
serve the latitude on a small island lying oW Cape James, and 
which was found to be in 78° Sfr, 

September 5.— The light winds and favourable weather still 
continued ; the land high and much distorted by refraction ; that 
part of the coast lying between Cape James and Cape Broer 
Ruys I consider the most northerly seen by Hudson, and named 
by him " Hold-witlt-Hojje •." 

' That Huilion gave this qunint name to the most northerly of hie disco, 
veriea there can be ao doubt. I apprehend, however, that it would more ^m- 
perlj have been ^ven to the land running weet of Cupe Broer Ruya, and 
forming the north aide of Foster'a fiaj, tlion to that assigned to it hj Cap- 
tain Clarering. Hudson was evide'nily in Foster's Bay when he discovered 
it, and he thus deBcribea iue situation, — " The two-and-twcntieth in the 
morning it cleared up, being calm about two or three of the clockc, after 
we had a prettie gale, and we steered awey E. and by N. three leagues, our 
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September 6.*— Light airs still continued with clear weather. 
Advancing slowly to the south, I landed in the morning with 
Captain Sabine, at a headland which we considered to 'be the 
Cape Broer Ruys of the old charts. We ascended the moun- 
tain, which we skseertained by barometrical measurement to be 
nearly 8000 fe^ high. Having observed for the latitude we 
returned on board. 

September 7.-*-Still calm, we stood into a large bay to the 
south of Cap6 Broer Ruys, which, in compliment to Mr Henry 
Foster, I named Foster^s Bay ; at the bottom of it several inlets 
or fiords were observed. Passed within an island which answers 
to the situation of the Bontekoe Island of the Dutch charts. We 
passed several icebergs fifty or sixty feet in height. 

September 8.-— Kept running along the edge of the land-ice, 
which extended from the shore five or six miles; at noon sent a 
boat to observe for the latitude on the ice, and to take bearings 
of the land. Latitude observed 72** 31' N. In the afternoon 
we kept working up towards Cape Parry, discovered by Mr 
Sooresby last summer, in a narrow line of water, the floes being 
much closer than usual. At seven, when between two floes which 
were about 100 yards asunder, they suddenly closed together 
before the ship could be backed out ; she was pressed by the 
tongues that projected underneath from each, and lifted abafl 
considerably out of the water. Her weight immediately broke 
the tongues with an immense crash, we then backed her out, and 
made her fast to the land-ice for the night. The fine weather 

olMervBtioii was in 72 d^^rees 38 minutes, and changing our course, the wind 
at S£. a prettie gale. This morning, when it cleared up, we saw land trend- 
ing neere hand £N£. and WNW. esteeming ourselves from it twelve 
leagues : it was a mayne high land, nothing at all covered with snow, and the 
north part of that mayne high land was very high mountains, hut we could 
see no snow upon them. We accounted by our observation the part of the 
mayne land lay neerest hand in 73 degrees. • • • • • 

^ On the one-and-twentieth day in the morning while we steered our course 
NNE. we thought we had embayed ourselves, finding land upon our larboard 
and ice upon it, and many great pieces of drift-ice. We steered away N£. 
with diligent look out every cleare day for land, having a desire. to know 
whether it would leave us to the east, both to know the breadth of the sea 
and alao to shape a more northerly course. And considering we knew no 
name ^ven to this land, we thought good to nam^ it HoUUw%th''Hopey lying 
in 73 degrees of latitude.''^£DiTOR. 
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coiitiDucd till the ISlh ; constantly eogaged through the day in I 
warping and heaving through the ice which seemed to bang about 
Cape Parry, and forcetl us off the land. We now finally quit- 
ted tile coast of Greenland. The whole line along which we 
had sailed is high, averaging from 2000 to 3000 feet, with 
mountains in the interior of perhaps double that height. The i 
soundings partook of the character of the land, being deep close j 
to, excepting when it slopes giadually towards the sea. It may 
almost be said there arc no dangers whatever in the whole ex- 
tent of our survey. It was now dark at night, for about eight 
hours, during which time we always made fast to a floe. On 
the If^th we observed three bears, an old one and two cubs, on | 
a floe of ice; two of tliem we shot and captured the lliii'd abve, I 
being taken whilst swimming in the water, which he jumped 
into OD the death of his comrades. This animal lived till after 
our arrival at Drontheiui, when, in endeavouring to remove him 
from the long boat where he bad got loose, he was unfortunately 
strangled. He was an amazingly strong and powerful animal, 
and, without being well secured, there was no possibility of ap- 
proaching him. 

September 13.— The weather which had been so fine during 
the whole period of our stay upon this coast now broke, and we 
had this day a strong gale from the NNE. The weather being 
very thick with sleet, we secured the ship to a piece of ice, 
along with which she drove and received several severe shocks, 
and caused a heavy strain on the hawsers and stream-cables, 
which frequently broke. We then got out both chain cables 
and two large hawsers. During the night large floes were con- 
tinually coming in contact with that to which we were fastened. 
Towards the morning the pressure became so violent that one 
of the chains and both hawsers snapped. The ship rode by the 
r«naining chain for about two hours longer, when it also parted 
about an hour belbre day-light. Our situation was now a most 
HBxious one, the gale continued with unabated violence, and 
^e ship drove to the southward amongst loose ice and heavy 
;, which, from the darkness of the night, we could neither 
nor avoid. We received many se^-ere shocks, but, from the 
Mtnirablc manner in which onr little vessel was strengthened, 
lout any, serious injury. At day-break the gale moderated 
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in some degree, and we set the storm staysails to slieer iicr clear 
of the floes. Upon heaving up the chains and hawsers, found 
we had lost three ice-^nchors and tlie kedge. Wc noiv conti- 
nued our course to the SE. and southward, frequently interrupt- 
ed by streams of closely packed ice. At ten we were able to 
carry close- reefed topsails and foresail. In the course of the 
day we experienced one of the heaviest shocks we had expe- 
rienced, and £uch as must have knocked a Greenlandman 
to pieces. I now determined to penetrate the barrier, and at- 
tempt to bore the ship through. We accordingly entered it 
about three in tlie afternoon, and by alternately backing and fill- 
ing and forcing the ship against the floes, we opened a passage 
for ourselves, and in less than two liours succeeded in gaining 
the o^en sea. From this period till the SOth we had a succes- 
sion of heavy gales. On the 2ad, in Latitude 63" 55", we made 
the coast of Norway ; the breakers were observed a considerable 
cBstancc off the land. Having fired several guns for a pilot, 
without success, we tacked and stood out to sea. 

September 24. — At day-light land in sight, consisting of nu- 
merous small islands with breakers off' them. We observed a 
Gahing-boat standing off; we received a pilot, and, hoisting up 
his boat, proceeded along the coast. The following days the 
weather was moderate. On the 1st October, in running amongst 
a number of small islets, the pilot ran the ship upon a sunk 
rock, on which she struck hard and remained fast till the tide 
rose, when we backed her off. We discharged our pilot and 
anchored till the Sd, when we got another and made sail. 
The following day we entered Drontheim Fiord, and worked up 
against easterly ^nds ; at length, on the 6th, we anchored in 
the harbour. 

The attentions we here received from Count Trampe, Gover- 
nor of the' Province, Air Schnitler, the British Consul, and other 
respectable inhabitants of tins place, under any circumstances 
could not have failed to excite the most grateful sentiments ; but 
the contrast between the difHculties and fatigues we had under- 
gone with the comforts and indulgencies of civilized life, ren- 
dered them doubly so. Through the kindness of the Consul, a 
villa belonging to Mr Wensel, his father-in-law, was allotted to 
Captain Sabine and myself, and here we experienced all the 
comforts which kindness and hospitahty could bestow, and I 
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could not Iielp iwling a degree of timnk fulness and ' content' 
ment on reaching lliia point, when I looked liaik al the succew 
of two years' lalwur withnut an accident of any sort, particularly 
when there are so many nice and valtiablt] ini^truments, the 
breaking or injuring any one of which would have tended 
materially to destroy our confidence in the accuracy of the wholv 
series. 

Captain Sabine having completed his observations, tlic instnH 
menta were re-embarked, and we were ready for sea on the lOdl 
of Novemlwr, on which day the Governor visited us on board} 
and was saluted with 13 guns. Latitude of the Cathedral 
Drontheim, 63" 25' SO" N. ; I-ongitude 10^ 24' 50" E. 

The weather proving unfavourable, we were detained till tM 
iSth, when we weighed anchor and worked down the Fiord. Hf 
the evening we anchored in a narrow part of the Fiord, an^ 
were detained by fresh gales till the 19th, when we again madtf 
the attempt, but were shortly obliged to hear up for the nearest 
anchorage. The westerly winds setting in strong, we continued 
wind-bound till the 3d December, when we again got usdcr 
weigh with a fair wind, and ran down the Fiord. On the fol- 
lowing day we were clear of the Fiord, and discharged the ]>ilot . 
The favourable winds continued till the 5ih, and gave us an off- 
ing of about 30 miles to the west of Stadtlarid. The wind now 
shifted to the westward, and soon after begnn to blow with great 
violence. The gale lasted without intermission for the three fol- 
lowing days. On the 8th, we found ourselves much nearer land 
than we espected from our reckoning, and were obliged to keep 
the ship under a press of canvass to carry us off a lee-shore. 
From this time till we passed the Naze of Norway our situation 
was very critical, we had no room for drift, and the ship, under 
the reefed courses, was so much pressed down, and shipped so 
much water to leeward, as to be at times nearly water-logged. 
We, however, made good our course till we had the entrance to 
the Baltic under our lee. We had, during this gale, much 
lightning and frequent fire-balls at the mast heads and yard- 
arms, and it was remarkable how little effect it had on the ba- 
rometer, indicating that the cause of it was entirely electric. 
We now proceeded on our voyage without farther incidents 
worthy of Iwing recorded, and reached Deptford cm the 19lh 
December. 2 
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Aimli/.iix of the VcgclaUt- Milk of the Hya-hya Tree of Demc 
rnra. By Robert rnniSTisoN, M. D., Professor of Medi- 
cal Jurisprudence in the University of Edinburgh, Commu- 
nicated by the Author. 

In a paper lately read before theWcmerian Society, and 
published in The Edinburgh New Philosophical Journal for 
January last, Mr Smith has given an interesting at!count of a 
new kind of vegetable milk procured from a tree in Demerara, 
whieli the natives term the /ii/a-k^a ; and which, according to 
Mr Amolt'a examination of the specimens sent to this country, 
is a species of TaliemtsmoiUana, a genus of the natural order 
Apocynets. A portion of this vegetable milk having been sent 
by Mr Smith to Professor Jameson, the chemical analysis of it 
was entrusted to me, for the purpose of determining whether 
any similarity exists between it and the singular vegetable milk 
of Caraccas, lately made known to European chemists by Hum- 
I boldl, and analyzed by Bousingault and Mariano de Rivero. 
The following is an account ot' the observations I have made on 
its properties and composition, which, it will be seen, are totally 
difierent from those of the vegetable milk of Caraccas, and such 
as render its nutritive ([uality doubtful. 

In the slate in which the juice arrived in this country, it con- 
sisted of a small portion of a clear watery-like fluid, and a white, 
concrete, cellulated substance, not unlike pressed curd, wliici) 
filled nearly the whole bottle. It had an odour somewhat like 
that of Dunlop cheese, with a slight peculiar aroma, and scarcely 
any tasla. 

The watery portion reddens litmus paper, and appears to con- 
tain a little acetic acid ; for the fluid procured from it by distil- 
lation has the odour of vinegar, aud an acid reaction. But the 
quantity of fluid was too small to allow me to determine its con- 
I tents more positively. 

I The concrete matter is of snowy vhiteness, brittle and puL. 

I verizable when cold, but easily softened by an increase of tem- 
■ perature. At 100° F. it becomes ductile and viscid, and does 
I not recover its original firmness and hardness for more than a 
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softer ; and at S12° its consistence is soft enough to allow it to) 
flow, like very tliick mucilage. A greater heat adds little toks 
fluidity, but produces brisk effervescence, during which acid 
vapours are discharged, and the whole mass becomes translucent 
and yellowish, hke a resin. When allowed to cool after this 
change has taken place, it retains its translucency, and for some 
days is soft and extremely viscid ; but at length it acquires the 
consistence and firmness of l»ees-was. A still higher tcmpera> 
lure applied to it in a tube, causes the usual decomposilii 
which vegetable substances in general undergo, and a larg*j 
quantity of pyro-acetic acid is formed. When a light is applii 
to it, it catches lire, and bums entirety away, with a large wliit 
flame, and much black sraok«. 

Water, cold or boiling, has no action on this substance. It 
merely fuses and rises to the surface of the water. Alcohol acts 
slightly on it, and only with the aid of heat : a small portion is 
solved by boiling alcohol, and the greater part separates in 
[ the form oS a white cloud, when the spirit cools. Sulphuric 
ether acts on it with rapidity, dissolving the greater part of it, 
nd leaving about four per cent, of a soft viscid mass. 

It is unnecessary to mention any of the other chemical pro- 
perties of the compound substance, as they are almost entirely 
the same with those I shall presently relate, as characterizing that 
port of it which is soluble in ether. 

The portion insoluble m ether, when left exposed to the sar 
ibr some hours till the adhering ether had evaporated, became a 
, ,«reyish, viscid, elastic, ductile substance, which, when heated to 
l(i9I2°, BO as to remove the whole ether, and then left for some 
['days exposed to the air, lost its viscidity, became brownish 
J Uack, and acquired the external appearance and all the chemi- 
[fcal and physical properties of caoutchouc. It is ductile and 
Velastic, insoluble in water, alcohol, orxaustic potass ; is merely 
1 1 «^ened and swelled up in sulphuric ether ; is easily dissolved 
by oil of turpentine ; has a density of 934 ; undergoes imper- 
fect fusion at a temperature above 212°, and does not after that 
recover its solidity on cooling; and when held to the flame of a 
candle, it takes fire and burns with a bright while flame, and 
much smoke. 

The portion of the concrete juice which is dissolved by the 
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^er, is deposited by spontaneous cva(xiration in the form of a 
white powder, which, as I havo already remarked, differs little 
in diemical properties from the original juice. 

It has neither smell nor taste; but it softens in the mouth, 
and becomes very adhesive. Its density is about 955. When 
heated in a tube, it softens into a thick fluid at 140°, retaining, 
however, its whiteness and opacity. At 160" it becomes grey- 
ish, more fluid, and translucent. At il\^ it is greyish brown ; 
and if it be kept some time at this temperature, and then redis- 
fiolved in sulphuric ether, a black powder is separated, which 
possesses the properties of charcoal. Tbe temperature of boil- 
ing water, therefore, evideutly effects a slight decomposition. 
When it has been heated to this degree, and then allowed to 
co<dj it is no longer brittle, but soft, ductile, and extremely vis- 
cid. It recovers its briiclcness and white powdery appearance, 
however, on being redissolritd in ether, and separated by spon- 
taneous evaporation. 

Water does not act on the white powder in the cold. At 212^ 
the powder merely fuses into greyish globules, which rise to tbe 
surface of the water, and form a stratum of a substance precisely 
the same in nature with that procured by the same degree of 
bejrt without the contact of water. 

Alcohol scarcely acts on it in the cold. In boiling alcohol, it 
fuses into an opaque white mass, which, on cooling, concretes 
into a white brittle solid, presenting a resinous fracture, and re- 
tiuning its original properties. At the same time that it fuses, 
however, the alcohol dissolves about a 250lh of its weight, which 
is recovered partly by refrigeration, and entirely by spontaneous 
evaporation, without having undergone any senable change. 

Sulphuric ether, at the temperature of 60° Fa hr,, dissolves 
between a sixth and seventh of its weight, and rather more when 
bmled on it. A colourless, ti'aBsparent solution is thus pro- 
cured, from which the powder separates unchanged, while the 
ether is evaporated spontaneously. 

Oil of turpentine dissolves it in large quantity. I have not 
examined tbe changes which then take place. 

A strong solution of caustic potass, even when boiled on it, 
dissolves only a trace, which is thrown down unaltered on ihe 
alkalki being neatralizcd. The portion not dissolved by tlie 
APRIL— JUNE 1830. ' c 
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boiling potass undergoes no farther cliange than wliat occur*" 
in boiling water. Ammonia does not net 

Muriatic acid has no efFect on it. Strong nitric acid, nther 
cold, or aided by heat, lias also hardly any effect ; it merely im- 
parts yellowish tint, and a slight increase in hardnesfl, but 
does not alter any other property. Strong sulphuric acid dis* 
•(rives it readily, and acquires a dark browniBh-black colour. 

The preceding experiments show that the concrete juice of 
the Hya-hya tree consists of a small proportion of caoutchoiK, 
and a large proportion of a substance possessing in some re- 
elects peculiar properties, which appear to place it intermediate 
between caoutchouc and the resins, to i-he latter of which it 
bears the greatest resemblance. It differs, however, from the 
resins in being more easUy fusible, in undergoing partial decom- 
poutioD at 21S% in being very sparingly soluble in hot alcohol 
and caustic potass, and in resisting the action of strong nitric 
acid. 

The information thus obtained from the chemical analysis (rf;, 
the juice, will naturally raise considerable doubts with regard 
to its possessing any nutritive quality- There is every reason 
to believe that caoutchouc, wax^ resin, oil, and other vegetable 
principles, which resemble these in containing a large proporiioii< 
of carbon, and in being insoluble in water or acidulous fluids 
aided by the action of heat, are very slightly nutrilive, because 
the stomach can digest but a small quantity of them, and (hat 
only with great difficulty. The concrete juice of the Hya-hya 
evidently belongs to this class of substances. It is soluble in 
^^^^ fewer menstrua than any of them, except caoutchouc ; and it 
^^^K- evidently contains a large proportion of carlxin, as it bums with 
^^^^H a dense white flame and much smoke. There 
^^^^fto suspect, therefore, that it is not nutritive, and that, as an ai^ 
^^^^^tiele of food, it can be uselul only by rendering other aliment^ 
^^^^P^greeable. 

^^^^ I need scarcely add, thot the juice of the Hya-hya differs to. 
I tally from that of the Palo di Va^-.a, the plant described by 

1 Humlxjldt as supplying the vegetable milk of the province of 

I Caroccas, in South America *, as well as from the juice of (he 
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papaw tree. The fornifr, the vegetable milk of Caraccns, is 
said by Humboldt to be an ngrceoble beverage when taken 
alone, am) to be eo nutritive that the inhabitants fatten senNbly 
while it is in season. It has been lately analyzed by MM, 
Boussingault and Mariano di Rivero *, who found its solid con- 
tents to be was, with a little sugar, and a large proportion of a 
substance analogous to fibrine. Hence, they remark, when it is 
heated in a vessel over the fire, the fibrine separates in a solid 
mass from the wax, which liquefies ; and, at a higher tempera- 
ture, the fibrin is fried in the wax, exhaling the odour of fried 
meat. As to the juice of the papaw tree, it appears, from the 
researches of Vauquelin, to contain two principles analogous to 
albumen and casein f. It is easy to perceive, from their che- 
mical nature, how these two vegetable juices are nutritive 
They contain, in fact, principles analogous to the most nutritive 
of those belonging to the animal kingdom. 



On the Physiognomy of the Vcgctalik Kingdom in thu Brasila. 
By Dr C. P. Phii- Von Martius, Knight of the Roynl 
Bavarian Order of Merii, 8:c. 

Accounts have been transmitted in dark traditions, and in 
songs, of a happy Island which, in ancient times, arose, far to 
die west, out of the ocean, and appeared even to later antiquity, 
only in the uncertain light of a glory then unknown. Atlantis, 
thus runs the story, unfolded, in near alliance with the sun, 
whatever there is great or dignified in the productions of our 
planet. Incalculable was the quantity of precious metals and 
g«ns brought to light from its bowels, in wonderful variety ; 
thousands of the most fragrant plants flourished and bloomed 
there; the animal creation arose powerful, lively and gigantic ; 
Trhile a noble race of men enjoyixi the happy riches of sucli a 
country, under the blessings of wise laws, and well regulated in- 
stitutions. Once, however, as the tradition goes on to say, the 
Earth being convulsed by internal commotions, the foundationf 

• Ann. de Chim. el de Phvs. sxiii. 21D. 

+ Ann. de Chim. xliii. 275, and xlii. 2fi0 and 304, 
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of tlie liappy isle gave way, and it was swallowed up in tlw 

awful dcptlis of the ocean by which it was surrounded. 

The auspdous genius and undaunted reeolutiun of Colum* 
l)us have, in modern times, restored the long lust region ; bufe 
the history of the long period which America passed in seclu^oH 
from tlie old continent is involved in obscurity. The accounts 
uf its andcnt and mighty kingdoms, of its religion, philosophy, 
nnd poctrv, cannot be connected with our history by any certain 
documents. The scanty nianuiiients of these early epochs stand 
like enigmas before the contemplative eye of the inquirer, o& 
which, in the present state of tliis quarter of the world, be !»» 
bours in vain to lind the solution. America, such as it has been. 
opened up to us by the experience of three centuries, representsiv 
in its state of savage wildness, the complete victory of the ele^ 
ments over tlic race of men who inhabit it, and the suppressioKi 
of history by the rude productive powers of a luxuriant nature^ 
Thus here, as every where else, man and his domestic liistory- 
is less intelligible to man than the other parts of nature, which,! 
always remaining the same, readily present themselves for e-xa^if 
mination ; and tlie inquirer dwells with double satisfaction upoav 
the investigation of the many great natural phenomena which 
fairly entitle America to pass under the designation of the New 
Wtwld. There the history of the formation of mountains is de- 
lineated in huge characters. The summit of the chain of the 
Amies, towering above the clouds, and undermined by subter- 
raneous fires — the wide extended ramifications of the Brazilian 
mountain range, in whose bosnin the sparkling diamond and 
itnmensely rich veins of gold are concealed — and ilie wonderful 
Goal-strata of North America — open to the naturalist an exten- 
sive prospect into the early history of our globe. The animals, 
too, at present existing, present us with a very peculiar and 
strange assemblage of extraordinary forms of hving beings; 
wlule the remains which attest the early formative powers of the 
new world arc beheld with astonishment, of which we have spe- 
cunen» in the colossal elephanUlike sloth of the La Plata, or in 
another found by us in the caves on the Hio de St Francisco, 
and in the innumerable tnamoioths on the Ohio, or in the moun- 
tains of the district of Bahia, which the Rio dc Contas rolls to 
the Bea. But the pccufiar character of this continent saems to 
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msnifest itself in the vegetable kingdom ; and if plants, as indi- 
cative of a general relation to the sun, be of importance in the 
history of the earth, of its climates and countries, this is pecu- 
liarly the case with America, where they are found either undis- 
tuii>ed by the influence of man, or triumphing over it. The 
various dreuinstancee affecting the vegetation in a great part of 
Soutk America, viewed undei' tins aspect, may be an ol^eci not 
unworthy of the attention of thi& naturalist ; and I venture, in 
consequence, to draw a sketch of the physbgnomy of the [dants 
in that part of Brazil which wc ourselves had an opportunity <^ 
visiting. 

The flourishing kingdom of Brazil comprehends almost a 
third part of the whole South American continent. Washed by 
the ocean for a length of many hundred miles, it opens, in 
this wide space, numerous havens to friendly Europe. On the 
south and north, two seas, as it were, of fresh watH", the La 
Plata and Amazons, form its boundaries. On the west it is sur- 
rounded by the mighty tributary branches of these two streams, 
the Paraguay and Madeira, the sources of which approach very 
near to each other. This yet unmeasured land presents, in an 
extent from 4° 18' north to 34° 55' south latitude, and from the 
«cean to the mendian of 67° west longitude from Paris, a won- 
derful variety of surface, being at one time elevated to stately 
mountains, at another stretching out either as a level or hilly 
country, covered with woods and fields — ititersccted by intm- 
tnenble streams and branching rivers — watered by large lakes, 
■or changed into immense marshes by the overflowing of the 
waters. It ei^oys, however, everywhere the blessings of a 
happy climate ; everywhere the riches of the tropica abound, 
and the salutary abundance of milder latitudes. There the earth 
is never benumbed by the breath of winter; with the continual 
vigour of youth, it sends forth, at the same timcj from its bosom, 
ihe products of the autumn and of spring, and the vegetable 
kingdom celebrates, as it were, in a peqietual hymn, tlie creative 
power of the sun, by a thousand living forms, colours and odours. 

Whoever approaches Brazil from the sea, receives almost 
every where these impressions of the majesty and grandeur of 
the vegetation. Barren wastes of sand bound the oceaH only 
along a comparatively small part of the northern provinces, cs- 
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pecially the Lan9Aes Grandea of Ceard. between the 2° and 3' 
of south latitude; and in the south, principally between Porto 
I Alegre and Monte Video, from the 29° to llie 34° of south lati- 
I -lude. Frequent sheets of salt water within the land, and a suc- 
] 'sosion of lakes porallel lu the sea, indicate a gradual recesuon 
I of tlie latter ; and, in coneoquence, large tracts present nothii^ 
1 iwt dry aand, upon which are a few plants of scanty growth, pe- 
I tculiar to the sea-shore. But, with these csctptions, a luxuriant 
I 'Vegetation coveis the confines of this quarter of the globe, 
I tither immediately on tlie margin of the sea where the shore 
1 rises abruptly, or separated from it by small intervening banks 
[ «f sand. When the shore ascends precipitously, it is crowned 
t by a dark green wood, whose overtoppiog palms aheady salute 
F4hc stranger from afar. Where, on the contrary, the beach 
T idopcB gently, or, in the deep slimy bays, there appears a vo. 
I i^ctaUon quite peculiar to the sliores of the tropics, consisting of 
\ those trees which propagate themselves by the branches, forming 
[ ibick buhhes, which spread themselves far over the often un- 
I Athomahle deep mud. Their succulent foliage surrounds the 
[ Jow shore with a wreath, whose cheerful green is frequently 
! heightened by the red plumage of the ibis reposing on it ". 

Advancing into the interior, we come to the foot of a mode- 
rately elevated chain of mountains, which, at one time, only 
a little removed, at another from 150 to 190 miles distant, from 
the coast, and almost always parallel to it, run through a great 
I jBU't of the country ; on which account they nearly every where 
I go under the name of the Serra do Mar, or Sea Cordilleras. This 
chain, consisting for the most part of granite and gneiss, begins 
in the southern part of the province of Pemamhuco ; sinking 
con^derably, and often continued only in the form of swells, it 
proceeds through the eastern part of Bahia, whose hot and 
parched plains it supplies very sparingly with fountains, and 
again appears in a much higher and grander scale to the south 
of the Rio Peruagua^u, in the Comarca dos Ilheos. From 
this latitude onward, only occasionally interrupted by the Rios 
de Contas, Patype, Belmonte, Doce, Pariha, &c., it stretches 
south through the provinces of Porto Seguro, Espiritu Santo, 
flio dc Janeiro, and St Paulo, in an exient of more than twelve 
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degrees. Its conical rocky summits, seldom terminating iti 
plains of any extent, Bometimcs reach a lieighl of moro tlian 
3000 feet, and are distinguished by a character of wildness, in 
evident contrast witli tlie usual contour of the primitive moun- 
tains. To the south they liecouie low, part branching off to 
ibe west, under the name of Serra Geral, divides the waters of 
the Panama from those of the Uruguay ; while the southern ra- 
diations are lost in the sandy plains north of Monte Video. The 
soil which covers the rocky masses of the Serra do Mar is either 
dark rich vegetable mould, or a heavy reddish loam containing 
gold. Lar^re tracts in tlie valleys are frequently filled witli 
marshes. The ground, however, hero never becomes so dry as in 
our pine forests, because it is watered by many fountains, ami 
moistened by the exhalations of the overhanging woods. This 
entire chain, the bulwark of the land towards the sea, is almost 
in its whole extent clothed with a thick tall forest, as old as the 
rocks on which it spreads its roots, aud which, as it were, cithi- 
bits the creative power and luxuriancy of this continent. 

It would be a vain attempt for the traveller to endeavour to 
excite in others, even in the faintest manner, the impressions 
which here overpower him. The magnitude of the heaven-tow- 
ering trees; tlie fulness of the variegated foliage; the splendid 
display of colours, from an innumerable variety of floweri^; the 
luxurious entanglement of dense bushes and entwin'mg Lianes, 
or climbing plants* ; and the singular forms of parasites which 
establish around the old stems Ihcir youthful »Hnpire. What a 
great, ticli, and sublime scene ! The wanderer finds himself here 
at once elevated and struck with awe. The horror of the soli, 
tude of the woods and dark shade, is associated with the sweet 
deUght of such a novel scene, and with the most rever»itial ad- 
miration of that Almighty power which here crmjures up a new 
world to the view, and speaks to us in a language that never be- 
fore reached our ears ; and, even in tlic unobtrusive life of the ve- 
getable kingdom, unfolds the power and the majesiyof its creation. 
These woods occupy in a continuous tract, in the eastern pro- 
!saf Brazil, many thousand square miles, and arc designated 
by the name of Malla Geral, or Universal Forest. They afford 
shelter to those wild hordes of Indians who, never hitherto sub- 
" Cbkdy of the genera Blgnonia, Banislwia, and Arialolochla. 
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jccted \a tlie Portuguese yoke, roatn about in them as unsettled 

■wanderers. This is the abode of the sltig^sh Coroado, of the 

.iwild Flirt, of the cannibal Botociido, and other less numerous 

V*ribe3, who live by hunting and fishing, upon nuts and other 

fruits, or from an inconsiderable cidtivation of maize, mandioca, 

P^d bananas. Large portions on the borders of this enormous 

\ fiirest, as *ell towards the side of the sea as towards the districts 

I >inhabited by the Portuguese in the interior, in the direction of 

• ■•Minas Geracs, are already brought under cultivation ; but, 
\ 'ibe depths of it, colonists have only settled here and there ali 

ithe large rivers. The fertility is incredible of such virgin woods 
' ^matlo virgem), in which the stroke of an axe was never heard 
•'before. When the trunks have been burnt, and the cleared 
^'^pBund planted with French beans, maize, mandioca, colFee^ 
r Wotton, or sugar-canes, a return of from 150 to 500 fold is cal- 
f xulaled on. If the cleared wood be agdn left to itself, it return^; 
' in a few years, to a state of wildness, and is covered wiili a thiofc' 

growth of rapid growing trees and bushes, in Brazil called 
P foeira. 

These primitive woods, according to the accounts of the 
' ■lives, are not prevalent in the nortlicni provinces of Pematnbu( 

* IParaiba do Norte, and Ceara, to an equal extent, as upon tho' 
^ inountains, hills, and valleys of the Scrra do Mar, in the middle 

I jiart of Brazil. The soil of these parched districts, consisting of 

' granite or limestone, appears tobelessfavourable to sucb majestic 

voods, which are here more insulated, and alternate frequently 

•with the Catingas, or woods which periodically shed their leaves. 

' The nearer, however, we approach to the equator, on the north 

jof the rapid river Pamahyha, the more frequently are the 

fflilive forests to be met with. It seems as if the vortical sun 

iere double strength to the earth, to send forth from her bosom 

4be largest and most enornnoiis products. Dark as night, and 

I intricate as chaos, an impenetrable wood of gigantic sterna ex- 

|> tends from the mouth of the Amazons, till far beyond the Por- 

> Juguese teiritory on the west. The same exuberance, greatness, 

' and majesty of forms as in the more southern provinces prevtuls 

also here ; but the vegetation, under the influence of the most 

intense heat, of heavy and almost daily rains, and of the wide 

inundations of rivers, seems lo be involved in peipelual change 
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nnd fermeatation. ForthwitK the lofty trees, as well as the ten- 
der plants, solemnise, by the unfolding of their majestic tope, 
and by the innumerable flowers with which they array them- 
selves, the returning season of their development. At the time 
id their maturity, the most extrara^inary forms of seeds and 
truits fall off, and cover the earth, teeming with life, in various 
places, almost a foot deep. Huge columns of carbonic add gas 
then ascend from the sprouting or corrupting germs, and a thick 
heavy atrao^here hangs in vapour over the woods. The suc- 
culent glittering foliage, and the tillandsia, like a beard han^ng 
down from the boughs, drop rain continually ; the bushes of the 
bromelia stand like [Htchers filled with water ; and worm intervals 
of Eunsh'me speedily dry up the moisture of the wilderness, so 
that decomposition and corruption follow immediately on the 
most violent vital excitement. The sober nature of the vegeta- 
ble kingdom seems all at once tu indulge in an inoi'dinatc desire 
to assume strange and grotesque forms. Bushes with thorns 
that cause malignant sores ; palms, armed with dreadful prickles; 
ck>sely-en tangled Hanes, yielding a milky juice*, confound the 
senses of the wanderer, who, being seized by the stunning exha- 
lations of the osassacu, anxiously longs to escape from this noxious 
chaos into tbe peaceful majesty ol'lhe primitive woods on the Serra 
do Mar. No wonder if, in these regions, a gloom be cast over 
the spirit of the wandering Indian, who, awed by the horror of 
the dark innely woods, sees, or thinks he sees, every where the 
ghostly phantoms whicli his own wild fancy has conjured up. 



Lectures on tJte Natural History of the Sciences. By Baron 

CUVIEE. 

Conclusion of Lecture IV. /ram page 319 ofjormer Vaiwai). 

±. Ha oldest, the Ionian scliool, was founded by Thales, about 
the year 600 before Christ. It possessed a great number of 
adherents in the cities of Asia Minor, Ephesus, Miletum, &c. 
The most celebrated of alt was Anaxagoras, who modified its 
prindples, and introduced them at Athens, about the year 500 
before Clirist. 

* Suck as ALUmanda cathorUcti. 
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The second school is that uf Pyliiagoras, who was bom to 
584, and flourished about the year 550 before our era. He 
also had received hb doctrine from the Egyptian priests, and 
Heparated less from them than Thales had done. He even tried 
to establish their constitution; for, having gone from Samoa to 
Crotone, he there founded Eccret societies, which soon caused 
disturbances, in which most of his partisans were massacred. 

The third, or Eleau school, Herived its name from a small 
town of Lucania, where it was first established. It had for its 
founder Xenopbancs, who was bom at Colophon, in Asia Mi^ 
nor, but who afterwards passed over to Italy. This philosopher 
does not appear to have borrowed any thing of the Egyptians. 
His doctrine, which was that of pure idealism, rather resembled 
that of the Indians. 

The fourth, or Atomistic school, founded by Leudppus, em- 
braced a system entirely opposed to that of the Eleans. It saW 
notliing In the universe but matter and motion. 

Along with these four purely speculative sects subsisted the 
family of the Asclepiades, who cultivated the sciences solely with 
a practical object. They attached themselves chiefly to (hcls, 
and their method served, at a later period, an a model, and con- 
tributed greatly to the progress of the positive sciences. 

LscTUBS Fifth. — Sphooh of Philosophy before Socrates. 
We have seen that there were instituted in Greece, or rather 
in the Greek colonics, four great sects or schools of philosophy, 
which, in consequence of political events, were eventually con- 
centrated at Athens. There was established among them a 
useful (miulation; and at length tlieir labours Ixang resumed 
by Socrates, gave rise to a new school, which, by the judicious 
method adopted in it, opened a way to the Bciences, in which it 
was not possible afterwards to retrograde. But, before coming 
to that remarkable period, we must return to the four primitive 
schools, whicii as yet we have only mentioned. 

lonum Scliool. — The Ionian sect, the most ancient of all of 
them, is that whose dogmas approximate nearest to the domains 
of the natural sciences. Its philosophy was at first almost en- 
tirely malcrial ; which proves, we may observe, that, at the 



Tiiaies—Anaj;'imaiider—IIcr(Klitvs. i3 

time when Tliales went to study in Egypt, the priests of tliat 
country had idreudy forgotten in a greal degree the metapliy- 
Mcal doctrines, wliich in former timeti were kept up in their col- 
leges. At that time the experimental method being entirely 
unknown, the philosophers of the Ionian school devoted ih«r 
attention to the discovery of a principle, — that is to say, a thing 
pre-existent to every thing. Tholes thought he had found it 
in water. This was an idea which, without doubt, lie had bor- 
rowed from the Egyptians, but which he so modilied as to suit 
lus views,* AccOTding to hioi, water is the original n)atter 
from which the world was formed. But this water could exist 
in different states of density, and in every one of these states it 
formed a secondary principle, an element. These elements com- 
bining with one another in diflercat proportions, gave rise to 
all bodies. Thales gave a soul to the world, to animals, to 
plants ; but by this word amd he means notliing more than an 
internal cause of motion. 

Anaiumander considered water only as a second principle; 
the first, in bis system, was in/iniii/. It is not easy in our day 
to know precisely what he meant by that term. Did he mean 
to Bsy, that infinite space was pre-existent to matter ? That is 
scarcely probable, since the ancient philosophers have, all of 
them, regarded matter as eternal. Be it as it may, Anaximan-* 
(ler, having placed his second principle in water, maintained, 
that, originally, men were fish, and that they had arrived at 
theii last state only by a scries of transformations. This dngular 
ideft was many times revived, and has been so even in our days. 

Anaximenes, a disciple, it is thought, of Anaximander, placed 
his principle in air, which, by different degrees of condensation, 
and by means of various combinations, gave rise to all Ix^ngs, 
and even to tlie gods. 

Finally, Heraclitus, who may be regarded as belonging also 
to the Ionian school, placed his principle in Are ; but perhaps 
he considered it rather as die source of animation and motion, 
than as forming the real matter of bodies. There is a percep- 
tible resemblance between his system and that of the phyao- 
logisls, who have placed their principle of Ufe, in all animals, in 
the heal produced by the act of respiration. 
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Italic School. — The second school, the Italic School, was 

founded by Pythagoras. This philosopher was bom at Somos, 

fl^ut 584 years before Christ, He was contemporary with 

I 'Anaximander, AnaKimenes, and Heraclitus. It is even sal^i 

L Aat he was, like them, a disciple of Thales; of this, howeveiv^ 

K}0iere is no positive proof. After having travelled into Egypt, 

Ifcto Magna Gra^iia, and perhaps into India, he returned to hia 

I -native country, which he found govemecl by the tyrant Foly- 

I urates. Discontented with the changes this diief had Intro. 

Vduced, he went into Italy, and settled at Crotona, a city built 

I about 120 years before by a colony of Achaians. 

He very soon founded secret societies there, to which he an- 
jxed institutions, of the same plan with those of the Egyptian 
Erdotal tribe. He received none as disciples yntil they had 
mitted to a long noviciate, * ■ _,^^ 

He imposed on them fastings, and different modes of abstir 
lence, and singular practices, with the design of which we are 
utterly unacquainted. The societies which he founded were 
soon dispersed, because they were charged by the people with 
ambitious views; they were not revived till long after his death. 
Pythagoras left no work of any kind ; and it is not even 
known whether he ever wrote any thing. He had learnt in 
Egypt tlie first elements of geometry ; and tried, it is said, to 
discover the principle of things in the powers of numbers. 
Every thing relating to this part of his doctrine has been so 
disfigured by those who revived his school, after the time of the 
persecutions, that it is difficult to judge of his real opinions. 
Perhaps he wished to inculcate, that it is possible to estimate by 
numbers all powers, all dimensions, and of thus rendering them 
comparable, and susceptible of being reduced to calculation, . 
In this case, his idea would be the same with that which serves,, 
in our day, as the basis of all physical mathematics. 

Pythagoras divided all beings into equal and unequal: the 
last were composed of vumades, or unites; the other of diadeSf 
or dualites. He extended the language of arithmetic even to 
morals, and said that justice was always divisible by two. It is 
impossible not to consider this as an allegorical expression ; and, 
with equal justice, it may be said, that, in many instances, idcaa 
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have been attributed to tlus philoscfpher ^rhich he never enter- 
tained, and just in consequence of taking in a literal sense what 
he said figuratively. In other respects, even through all these 
.aqgulafities, a progress in science cannot fail to be discovered. 
The Ionian school placed every thing in matter ; the Italic school 
sought it dsewhere, and thought it had found it in the power 
of numbers. 

According to Pythagoras, the Universe was a harmonious 
whole, and on this account the number of the planets was equal 
to that of the notes of the gamut. In the centre of this har- 
mony was the sun, the soul of the world, and the principle of 
motion. The souls of men and of animals participated in the 
nature of Uiis celestial fire ; and also those of the gods, who were 
themselves only animals of a superior order. ^ . 

This ijjipAeism, which admits of beings of different degrees; 
became also a part of the system of Empedocles. This philo- 
st^er, bom at Agrigentum 442 years before Christ, was con- 
tonporary with Socrates. He wrote a poem on Nature, in six 
books. He speaks in it of the four elements. He does not, like 
the other Ionian philosophers, regard any of them in particular 
as a principle. 

It is a confused mixture of all things ; it is their chaos, which, 
according to him, is the pre-existent substance. 

£mpedocles did not confine himself to speculations ; he was just 
such an observer as Alcmeon had been. He established an anap- 
logy between the ^gs of animals and the seed of plants; he 
discovered the amnios ; and one would even suppose, from a 
verse of his which has been preserved, that he had a knowledge 
of the labyrinth of the ear. He applied his learning to the 
good of the people in general; he improved his country by 
dnuaing of the waters ; he purified the air by fires, and put a 
stop, as is said, to an epidemic, by closing a hole in a rock,, 
whence unwholesome vapoiu*s were exhaled. 

These were nearly all the philosophers of the Italic Schod^ 

who engaged in the sciences. The Pythagoreans, by the form 

of their associations, and the mystery which enveloped them, al» 

^most always inspired the people with inquietude. On this ac 

eount the propagation of their doctrine was far fiom being ex>-' 
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tensive. It became extinct, but was taken up again by Platfll 
wlio adopted a part of it. 

Eteatic School — Besides the Pythagorean school, another « 
established, that of £ea, founded by Xenophon, who, about 5 
years before Christ, came from Colophon, his native countr 
and settled in Sicily. This philosopher is the first wl 
bated the anthro{>omorphi3ni of the Greeks. The divinity ' 
was, according to him, umttf, every thing ; hut his pantheism, in- 
stead of being of a malctial sort, like thai of the lonians, was 
purely spiritual. Pamienides, his schoiar, went much farthei'^U 
and maintained that the whole of nature was a sensible iliusiot 

This is precisely the systi^m which, In the present day, ■ 
find among tlie Indiana. 

Parmenides and Zeno came to Athens about 460 years befoml 
Christ. Anaxagoras came thither about the same lime, 
crates was then ten years old, and thus had the opportunity o 
receiving instructions from all the three. 

Atomistic School. — I^ucippus, founder of the atomistic sect, 
was cotempornry with the two eleatics we have just mentioned, 
and a declared antagonist of their doctrine. T)isgustDd with 
idealism, by the abuse lie saw mode of it, he ran precipitately 
into the opposite excess, and was a complete materialist. He 
rqected alike the intelligent unity of the eleatic school, the jchole 
neither material nor immaterial, and the numbers with the har- 
monic proportions of the school of Pythagoras. He allowed no- 
thing beyond a vacuum and atoms ; these very atoms he deprived 
of the properties which other philosophers admitted they posses- 
sed, and assigned to them only figure and motion. The diflerent 
t. poperties of bodies, their colour, consistence, heat, and cold, 
, depended at once on the figure and arrangement of these mole- 
Icules ; the external alternation of the destruction and reproduc- 
I tion of beings resulted from their motion ; the soul itself was 
oaiv an aggregation of atoms in a particular mode of combina- 
don. 

Alcmeon had studied the anatomy of many animals, but De- , 
mocritus of Abdera was certainly tho first who practised com- 
radve anatomy. He observed differences of organization in 
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I a great number of s)x-cies, an J tried to deduce from them dif- 
ferences also in their manner and habits. He was acquainted 
with tlie biliarj/ process, and investigated the causes of tnailness, 
which he placed in an alteration of the viscera of the belly. 

The character of the atomistic sect is pecuhar and decided, 
whereas the other three being only derivations of the school of 
Tliales, bear in many points a resemblance to each other. 

Medical School — Besides these four, there waa the Medical 
School, and it was tlie most ancient of all. It continued in one 
single family, that of Asclepiades, from time immemorial. The 
two principal branches of it were those established at Cnidus 
and Cos. Most of the temples of Esculapius were served with 
priests out of this family. In these temples they recaved in- 
vahds, made them observe certain religious practice.s, adminis- 
tered remedies to them, and carefully attended to the effects 
they produced. Moreover, those who had been cured of any 
disease, even at great distances from these places, often sent 
thither, as if, ex voto, an account of their illness. One of these 
collections, continued nearly for 800 yeai's, was examined by 
Hippocrates, and his works give as it were a summary of the 
enquiries of the Asclepiades. But, all the works which l}ear 
the name of this illustrious physician, do not belong to him. 
This fact is discernible from the diiference of style, and the con- 
tradictions which occur, in the different treatises. It appears 
that iHree men of the same name and family rontributed to them. 
The first lived about the time of Miltiades ; to him is attributed 
the book of fractures, or of articulations. The second and most 
celebrated was cotemporary with Socrates. 

Anaxagoros unites the school of Thales with that of So- 
crates, of which he was made master. When the Persians 
subdued Asia Minor, he came from Clazomenie, his native 
place, and settled at Athens. He wos ilie friend of Pericles, 
and shared the hatred which was entertained against him. 
Accused of atheism by the enemies of this great man, he was 
obliged to retire to Lampsacus, where he died at the age of 
» 73, 428 years before Christ. It was he who first mode a 
oiear distinction between mind and matter. After his time phi- 
losophers regarded motion as inherent in bodies, or rather re- 
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garded bodies themselves as mere illii^oiis. Anaxagaras mainhj 
luiiied the reality of matter, and at the same time that of mind, 
whicli rules and directs it. The priociple wc see is likt- tliat 
of natural theology, which, in our day, serves as the basis of all 
religions. Nothing, therefuie, was more unjust than the charge, 
of atheism, directed against a man who was the first tbeist tlutj 
ever existed among the Greeks. 

Anaxagoras does not at all admit as a principle, either fire or 
water, or even the reunion of the four elements. According to 
him there was diversity in matter ; every sort of matter was com- 
posed of corpuscules like to itself, and by conseijuence like to 
one another. From the singular objections made by tlie ancients 
against the system of hamceomerias, the name given to those 
composing molecules, it appears tliey have not understood it 
They ask, for example, if a man is composed of small men 
if Anaxagoras had ever admitted this mode of composition 
any other case than in that of simple bodies. 

None of the works of Anaxagoras has reached n: 
his apophdiegms are however preserved. He swd that notlU 
jng comes out of nothing ; that every thing is in every thing, 
and can produce every thing ; thereby meaning, undoubtedly, 
that every composed body contains all the species of simple 
molecules, which, combined in diUt' rent proportions, would pro- 
ducc dilFerent mixed beings. 

This philosopher traced the reason of things in observation. 
It is told, that the people haTing considered as a horrible pro- 
digy, a ram which was born with only one horn, Anaxagoras dis- 
sected the animal, and explained tlie cause of this monstrosity. 
He was far from being sufficiently strict in the examination of 
facts, if it is true that he believed that weasels, storks and crows 
produced their young by the mouth. In Iris time a very targe 
stone fell from the air, near Aegos-Potamus. He tried to ex- 
plain this fact, and it is pretended that the conclusioti to which 
he came was, that the heaven was a vault of stones. He be- 
lieved the moon to be inhabited, and regarded the sun as an in- 
flamed metallic mass ; this constituted one of the chief accusa- 
tions which the Aihenians urged against Iiim. ^ 

Anaxagoras was tlie precursor of Socrates, whoso opinions 
will be considered in our next lecture. 
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LiCTimB Sjxrn— Socrates and his Efioch-^Stale of the Sciences up 
to Ihe time of Arisloile. 

Suontea — Plato; analysis of the Ttmieus — Herodotus — Xenophnn; hia 
treaUse on HunLing— Hipjiocrates ; liis eiroTa in Anatumj' nnd Physi. 
ology— Ctesias. 

We have seen the ori^n and development of the philosophic 
spirit among the Greeks, and the separation of the Grecian 
philosophers into several sects. In the most ancient of these 
sects or schools, gross physical ideas formed the hasis of all their 
speculalions. In the second, somethirg beyond matter wasalreody 
sought for ; some of the laws which govern it were discovered ; 
the power of numbers and of harmony was invoked, la the 
third, metaphysical ideas obtained the ascendency. Matter 
was no longer thought worthy of consideration, its very exist- 
ence was denied : bodies were but illusions, and the whole world 
was in. the intellect. The fourth, disgusted with these abstrac- 
tions, went into the opposite extreme, and refused to admit any 
tiling but matter and motion. Lastly, Anaxaguras raised him- 
self to the idea of an intelligence which arranged matter. 

Of the disciples of Anaxagoras, the most celebrated was So- 
crates. The history of this 3age is loo well known to render it 
necessary for us to speak particularly of it. Selecting from the 
doctrines of his master all that was elevated and useful in them, 
he tried to establish a more complete reform, and to force philo- 
sophy into a path from which it should never afterwards deviate. 
Rejecting all n priori positions, he endeavoured to subject me- 
taphysics to logical reasoning, and physics to common sense and 
observation. 

Socrates, after presenting during his whole life a model of 

virtue, afforded by his death an example of tlie respect that 

ought to be paid to the laws, by refusing to withdraw himself 

from the unjust sentence by which he had been condemned. 

He had been accused of impiety, and although no one had ever 

I before formed a more sublime idea of the IKvinity, he fell under 

^|lfae weight of the accusation. Perhaps Iiis death was less the 

^'work of religious fanaticism than of political animosity. After 

I the expul^on of the tliiriy tyrants, it was remembered that he 

i APKIL— JTJKE 1830. D 
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had been the friend of one of them, of Critias. This connec- 
tion, however, which the love of science alone had formed, never 
induced the philosopher to deviate from the rule of conduct 
which he had traced to himself, and at all times he had been as 
impregnable to the suggestions of friendship as to threats or 
violence. 

Socrates did not cultivate the physical sciences ; yet be con- 
tributed more than any person to give them the direction 
which they presently assumed, and it may be said that he paved 
the way for Aristotle^ The Eleatic School introduced at Athens 
had there by its degeneration produced the sophists, who, by 
dint of subtleties, had succeeded in throwing uncertainty ova: 
the dearest notions. It was to combat them that Socrates 
chiefly laboured. To force them to relinquish the subterfuges 
to which they habitually had recourse, one of his chief means was 
defining precisely the value of terms. In this manner he creat- 
ed a rigorous language, and thus rendered an important service 
to the pbntiye sciences, by furnishing them with the instru- 
ment which was indispensable to them. 

It is to Socrates that we owe the introduction of a very broad 
principle, by #hich the natural sciences have greatly benefited, 
the principle ofjindl causes^ or, as it is now called, conditions qf 
existence. He tells u$ himself that this idea was suggested to 
him by the reading of a work of Anaxagoras, on the intelligence 
which has arranged the world. If the universe, thought he, ts 
the wof k of an intelligent being, all its parts must be in accord- 
ance, and disposed so as to concur to a common end. There 
results from this, that every organized being must be connected 
with all the others by necessary relations, and, moreover, that,, 
it mUst contain in itself all the conditions which may enable it 
to perform the part assigned to it. 

The {Nindple of final causes has sometimes led into error spe-. 
culative minds who have too ea»ly believed themselves, by means 
of this rule, to be freed from the neces^ty of direct observation ; 
yet, it must be allowed that it has still more frequently led to 
useful discoveries ; and that, in all cases, it has thrown interest, 
upon researches which, without it, would have been very Axjlf^ 
Socrates was the first who explained this principle, and he even 
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declares his regret that he was not sufficiently versed in ibe n»- 
iirral sciences to have frequent occasion of applying it. 

Socrates was born in 469, and died in 399, three years after 
tlie war of the Peloponnesus. He was contemporary with 
Pericles, Alcibiades, Xenophon, and Hippocrates. 

The pupils of Socrates, after the death of their master, left 
Athens, where their residence was not without danger, and re- 
tired to Megara, and some other cities, to continue the philoso- 
phical labours in which they were engaged. They founded 
diSercat schools. Of these, the btst known are the Cyrenaic 
School, the School of Megara, the Cynic School, and, especially, 
the Academic School, whose influence has been so powerful. 

Antisthencs, the founder of the Cynic sect, asserted that the 
object of philosophy was to teach man to find the true good, 
which he placed in virtue ; and maintained that it could only 
be acquired by overcoming all the propensities. 

The Cyrenaic sect, founded by Aristippus, also engaged in 
the search of die chief good ; but held that it was by moderate- 
ly indulging the natural propensities that man could obtain it. 

The Megarie sect trode in the steps of the Eleatic school, and 
lost itself in the subtleties of dialectics. 

The Academic sect was founded by Plato, the youngest of the 
disciples of Socrates. Plato was only twenty-nine years old when 
his maater died. After in vam attempting to defend him, he 
retired to Megara, and then to Cyrene. Anxious to apply the 
time of his exile to the best purpose, he resolved to travel. He 
went first to Egypt, and there became a pupil of the priests ; 
who, notwithstanding the slate of degradation to which they 
had been reduced in the reign of Cambyses, still retained traces 
of their ancient science. He passed from thence to Magna 
Grieda, and studied at the school of the Pythagoreans under 
TimtBus of Locris and Archytas of Tarentum. Before leaving 
Megara, he had exercised himself in dialectics under Euclid, 
who had been like himself a pupil of Socrates, but at an earlier 
period. Thus when, on his return to Athens, heopenedanew 
Bchool, he had derived from those which already existed, all 
that could be useful to him for arranging his doctrine, and pre- 
senting it under the most advantageous form. 

The natural bias of Plato's mind inclined him to poetry and 
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fiction more than tlie eciences of observation and calcuUtia 
Yet lie retained, in consequence of his connexion with the Pj 
thagoreans, a great respect for geometry, and intended that 
should foim an introduction to philosophy. It is not alw^ 
easy to determine what are his jieculiar doctrines, for he has im 
explained them in a didactic manner. It may, however, I 
supposed that in Iiis Dialogues, in which he generally introduoi 
Socrates as interlocutor, the opinions lie places in the mouth i 
his master were, for the most part, his own. 

Flato, in most of his ivntings, speaks of the human facultie 
the formation of ideas, and the nature of the soul. Althoug 
he borrowed many metaphysical ideas from Anaxagoras, th 
Pythagoreans, and even from the Elean School, yet the greate 
part of his doctrine is new. He admits, for example, that 
general ideas in man are not formed by the method of abt 
tion, but that they are a recollection of those our mind had whi 
it was united to the Divine mind, of which it is an emanatioB 
The general ideas, therefore, pre-exist in the Divinity. At 
certain period, they penetrate matter, which was itself etemi 
and from this impregnation results the soul of the world, ai 
the soul of the different organized beings. 

It will easily be seen that, with bases like these for his philo- 
sophy, Plato would necessarily be led to an a priori system of 
physics and natural history, which would consequently be very 
ftir from the truth. The results of his speculations on these 
' matters are given in the TimcRus, a treatise which, although 
somewhat obscure, is interesting, because it is the oldest that re- 
mains to us of all those written by the Greek philosophers 
' the natural sciences. 

The Dialogue commences with a recital which Critias su[ 
poses to have been made to Solon, by an old priest of Saia, 
r city of Lower Egypt, considered in Greece as the country 
F Cecrops. This priest, therefore, relates, that Sais had been 
, founded 10,000 years before by a colony which had issued from 
' Athica. Since this time, said he, numerous deluges had super- 
vened and destroyed all the monuments of men ; but, 
midst of these disasters, Egypt alone had been spared and sti 
preserved her annals. It is not necessary to shew all the al>./' 
surdity whicli there is in supposing that a country scarcely ele- 
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valed above the level of ihe sea, could have been preserved 
ijuring an iauadation which covered higher countries. AJl that 
con be admitted is, that there was a confused tradition of great 
geological revolutions, a tradition which has been found in all 
countries. Other traditions arc seen in the history of the At- 
laQlis submerged by the watei-s, and no doubt still more would 
iiave been found, had not Plato disfigured the original account, 
by adding to it ornaments suggested by his own fancy. Assu- 
redly, when he speaks of the wars of the inhabitants of tlial 
island, thdir constitution, &c., ho merely yields himself up to his 
imagination, and does not express his actual belief. 

After Critias finished his recital, Timasus speaks, and enters 
on a still higher cosmogony. The world, he says, was arranged 
by tbe Divinity. It proceeds at once from the Son, who formed 
it, and the Father, who furnished the model of it. When iD- 
telligence, which existed from i\ll eternity, penetrated matter, 
which itself had no beginning, there resulted from the mixture 
the soul of the universe. The world has thus in itself its prin- 
ciple of motion. It lias besides all the conditions of existence 
of organised beings. It is a true animal. 
t Timeeus, therefore, admits matter as pre-existent to creation, 

and this ojnnion was in general that of all the ancient philoso- 
phers, even of those who did not believe in a distinct divinity of 
the universe. 

The substance of all bodies, adds the Pythagorean, is com- 
posed of four elements, air, earth, fire and water. Each of these 
elements owes the properties which it possesses to the form of 
its molecules, which are pyramidal in fire, cubical in eartli, 
octahedral in water, ico^edral in air. Each of these solids re- 
eolves itself into tetrahedrons, so that the universe is definitively 
composed of triangular pyramids. 

These ideas, it will be seen, bear a great resemblance to those 
which at the present day furnish the basis of crystallography ; 
nor is there a fundamental principle of science that has not thu> 
been guessed by the ancients. At the same time these principles 
have aided the advancement of science only when they were de- 
duced from experiment and observation. Whenever they were 
established a priori, they have been found completely sterile. 
Timeeus at length comes to the psychological and physiolo- 
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gical part of hia dticirine, for he establishes no distinction t 
twecn these two orders of phenomena, which we now thiij 
widely separated. It is to be recollected here, that prcviousF 
to Aristotle the greatest confusion prevailed in science. It « 
that wonderful man who first devised a classification of hum 
attainments, and gave an example of il in his works. 

God created the soil! of tlie world hy introducing into ttj 
formless material substance the ideas which existed by theiB 
selves. From the mixture were formed the souls of orgaoized 
beings, which are in relation to the universal soul as the drops 
attached to the side of a vessel are to the fluid contained in it* 
the human souls were distributed in the different planets. ThoM 
which had the earth for their habitation were there in a kind d 
state of trial. The infernal ^ods were charged with providiid 
bodies for them, of which previously they had no need. 

Man has received three souls : the reasonable soul, the sei) 
sitive or passionate soul, and the coarse or vegetative novi. 
The reasonable soul resides in the highest part of the body, iq 
order to be nearer Heaven, from which it deprives its origin'; 
The head, which is its place of abode, is rounded after the fon 
of the world. The passionate soul is placed in the breast, ti« 
heart being its principal seal. By its impetuosity, it would ten3 
to prevail over the reasonable soul. To prevent this disorder, 
their communications with each other have been rendered diffi-' 
cult, by the contraction of the neck. The coarse soul, t 
pied with material objects, resides in the lower belly. These 
two latter souls have each their moderator. The lungs, cooled 
by the air which they receive, are placed near the heart. Thif 
liver is placed in the neighbourhood of the stomach, the priiu' 
cipal seat of the coarse soul, and has near it the spleen, which 
is destined to receive the impurities that hinder it from properly 
performing its functions. 

After this singular system of physiology, comes what migh't* 
be called the zoological part of the treatise. Timaus seeks the 
cause of the diversity of the form of animals, and explains the 
system of the Pythagoreans respecting metempsychosis. At' 
the first Iransfonnation, trifling and unjust men are changed ' 
into women ; at the second, they arc raetamorphoscd into ani- 
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lUals; and, accordingto their degi-e of culpability, become birds 
or quadrupeds ; the most depraved, those which are no longer 
worthy of respinDg pure air, are transformed into fishes. By 
means of successive transformaiiuns, Timseus explains the rc- 
semblauce which is observed between animals of different classes. 
This resemblance does not come solely from the circumstance 
that all have a simitar soul, but from the circumstance that each 
of them retains in its present state something of the former state. 

The soul of plants (and it must be remembered that, in its 
general acceptation, this word signifies nothing more than an in- 
ternal principle of molion) superintends their preservation, their 
growth, and their reproduction. Besides this vegetative soul, 
animals have the sensitive or pas^onate soul ; man alone has a 
reasonable soul. 

We thus find very clearly expressed in the Timeeus these 
three principles of motion, which correspond to what have since 
been named organic life, animal life, and intellectual life. This, 
however, is not, properly speaking, science, or at least it is a 
•cience a priori, and such as might have been expected from a 
system of metaphysics like that of Plato. If, in fact, human 
knowledge be nothing but reminiscences, it is by retiring from 
the external world that there would be the best chance of ob- 
taining them ; and, in the search of truth, it is to meditation, 
and not to observation, that we ought to give ourselves up. It 
will be imagined, that, wltli such a mode of procedure, tlie Pla- 
tonic School could not have greatly benefited the natural scien- 
ces. It may even be said that it injured them, by opposing to 
a certain dcgi-ee the propagation of the doctrines of Aristotle. 

In the Timseos, Plato explains his own doctrine, which is 
easily gathered from the Dialogue. Thus, the words which he 
puts m the mouth of various mterlocutors, are to be conadered 
as the true expression of his sentiments, excepting in some evi- 
dently allegorical parts. 

The fictions which are met with in various treatises of this 
philosopher, are owing partly to the poetical turn of hb mind, 
and partly to the necessity of veiling certiun doctrines, which it 
would have been dangerous to divulge more clearly. Notwith- 
standing this precaution, Plato was accused of impiety, as An- 
asagwas and Socrates had Ijccn before him ; but he was treated 
more favourably, and continued to teach at Athens to an ad- 
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vanccd age. He died at the age of eighty-one, in the 3' 
year before Christ. 

Aristotle, the disciple of Plato, was hie successor in philoae 
phy. Before undertaking the history of the labours of th 
great man, which form so remarkable an epoch in science, it, 
necessary to advert to those of some of his predecessors, of whic 
vc have not yet had occasion to speak. Some of them belon 
to no sect of pliilosophy in particular; others are of the schoi 
of the Asclcpiades, who, as we have said, cultivated the sdeno 
only with a practical object. Among the first, wc must in pa 
licular notice Herodotus and Xenophon. 

Herodotus, the oldest prose writer whose works have coiD 
down to us, was bom at Halycamassus in Caria, about the yei 
484. He was a great traveller, having visited successively 
part of the East, Egypt and Greece, and it is in his wril 
that we find the first positive facts in natural history. He h 
given a tolerable description of the crocodile of Egypt, and 
several other animals of the same country. He also speaks of 
the hippopotamus, but what he says of it is less correct. Aristotle 
took advantage of these descriptions, and even copied some of 
them almost verbatim. 

Xenophon engaged more particularlyjin natur^ history. He 
was bom in 445, that is to say fifteen years later than Socrates, 
whose pupil he was, and whose apology he published. He de- 
voted only a part of his time to the study of philosophy. He 
was a soldier and a statesman. He was present in that famous 
expedition of the Ten Thousand Greeks, which the young Cyras 
had called to his aid, and, after the death of the principal offi- 
cers, it was he who commanded the httle band in its retreat to- 
wards Greece. Besides the account which he has left us of this 
expedition, we have various moral and historical works of his ; 
but the most interesting in reference to science is his Treatise 
on Hunting (thc^Cyncgetics), which he composed with the view 
of inspiring the Grecian youth with a taste for that exercise, 
as calculated to form them, during peace, to the labours of war. 

Xenophon, in this treatise, gives us accounts respectuig cer- 
tain animals, which we in vain search for elsewhere. He treats 
of the diflcrent races uf dogs wliich were employed in hunting, 
and of ihc two species of hares which occurred in the Pelopon- 
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jKsus. He makee knowD the various kinds of game, poinu 
out the habitual retreats of wild beasts, describes their stra- 
tagems to escape pursuit, and, lastly, their means of defence. 
Without tliis book, we could only conjecture a very important 
&ct in zoology, wliicli is, that c^tatn races of wild animals have 
lived in climates very different from those in wliich they arc 
DOW observed. In Iiis time, in fact, Macedonia ood the northern 
provinces of Greece had lions, panthers, jackals, and some 
other species which at present are to bo found only in Africa. 

We have yet two writers whose labours might have been 
useful to Aristotle, and who both belonged to the family of 
AsclefModes : the one h Hippocrates, the other Ctesias. 

Hippocrates, as we have already said, is not die autlior of all 
the treatises which bear his name ; hut he is certainly the author 
who has most contributed to that admirable collection, which 
must be considered as a general view of the researches of die 
Asclepiades. He was born at Cos, in the 460th year before 
Christ, and died in Thessaly, at the age of nearly a hundred 
years. During this long life, he might have known Socrates, 
Plato, and even Arietotle, who lived at the Court of the King 
of Macedonia, when he was himself called there on account of 
the illness of Perdiccas. We have very few authentic facts re- 
electing the life of this great physician. It is seen by his works 
that he had travelled much, but it does nut appear that he had 
ever been in Egypt. It is related that he resisted the splendid 
otiers made to him by the King of Persia, and that he wished 
lo devote himself entirely to his country. It is also said that 
he delivered the Athenians from n very cruel epidemic disease ; 
but it is to be supposed that this was not the great [ilaguc of 
430, for Thucydides, who had traced the history of that disas- 
trous period, makes no mention of Hippocrates, who was then 
living in all the vigour of his intelleci. 

Hippocrates is too well known to require any eulogium from 
US. It is known how skilful he was in the knowledge of dis- 
easesj-^ow he could distinguish them by their signs, and de- 
duce indications of treatment from the consideration of their 
symptoms. In what relates to medicine properly so called, he 
is almost always admirable ; but, on tlie other hand, in all that 
relates to anatomical knowledge, he is feeble in a surprising de- 
gree. His ignorance in lliis rcsixvt apiicais btill greater than 
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that of Plato; a1 lenRl it eliews itself more, from his bai 
obliged to enter more into details. 

Some of htB errors are evidently the result of imperfect o 
servation ; but there are others which aru absolutely fouodeff 
upon nothing. His description of the veins, for example, ^ 
altogether imaginary. He speaks of a vein which goes from tbti 
forehead to tlie anterior face of ihe arm, and of another whidi 
goes to the posterior part, and rises upon the lateral parts 
the head. From end to end there is the same inaccuracy « 
and yet it is according to this imaginary distribution of tlw 
bloodvessels that he is guided in prescribing the different bleoAi 
ings : for, according to him, the place to be selected varies 
cording to the symptoms of diseases. 

Hippocrates considered the brmn as a spongy organ, destined 
to absorb the moisture of the body. He had no knowledge oi 
the nerves ; and when the word nerve occurred in his writii 
it designates the tendons, ligaments, and, in general, the variouij 
white tissues. In his time, it was almost impos^ble to acquint 
in Greece any accurate ideas respecting the internal organizs« 
tion of man. To touch a dead body with any other intention 
than that of rendering the last duties to it, was considered as a 
horrible profanation. It is true that, in Egypt, the practice of 
emlmlming bodies was in a certain degree favourable to the stu- 
dy of anatomy ; but wc have said that Hippocrates did not tra- 
vel in that country. He did not, however, neglect to study all 
that could be known without the aid of dissections. The prac- 
tice of surgical operations, and the treatment of diseases of tlic 
bones, would have pretty frequently afforded him opportunities 
of making observations in osteology ; and of all the departments 
of anatomy, it is in this that he has made the nearest approach 
to truth. 

The physiology of Hippocrates is by no means better than 
his anatomy. It is founded in a great measure upon the theo- 
ry of the four elements, and upon their properties, heat, cold, 
dryness, moisture. It is a system formed entirely a priori, 
a mere production of the imagination. But the moment we ar- 
rive at the medical treatment, then the groat observer appears 
again, and we find reflectionR as just as profound on the influ- 
ence of climates, seasons, and kinds of food. 
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I Clesias was, like Hippocrates, one of the Asclepiades, but lie 

I Iiflaoged to a. family Uiat hod settled at Bliodes. He had fol- 

■ lowed (he army of the Ten Thousand, and after being made pri- 

I Nuer in that expedition, had become physician to Arlaxcrxcs, 

at whose court he resided seventeen years. On his return lo 

Greece, he published a hifitory of Persia and Assyria, which he 

said he had taken from the archives of Ecbatait, and an account 

of India, which was also borrowed from Persian writers. 

In the latter work, of wliich there remain only a few frag- 
ments preserved by Photius, we find several facta in natural 
history. Mention is made of the elephant, an animal with which 
the Greeks were not acquainted until after the conquests of 
Alexander ; the parrot, and the facility which that bird had for 
pronouncing words. lastly, the bamboo is spoken of, which 
the author describes as a reed so thick that two men could 
Bcarccly clasp it. 

Ctesias does not confine himself to such exaggerations as 
this, but is full of absurd stories. However, wo should not 
con»der as entirely false all the extraordinary recitals which 
ore met with in his book, many of them being founded on dis- 
hHted traditions, or on erroneous figures. As an example of 
the latter, we may mention the history of the mauticore, an ani- 
mal with the head of a lion, three rows of teeth, and the tail of 
a scorpion. It is evident that Ctesias, in this case, had de- 
scribed as a real animal the symbolical one whose figure he had 
seen repi-esented on the monuments of Persepolis. Hia descrip- 
tion of the unicorn is in like manner founded on the rhinoceros' 
figures which occur often in these sculptures. As to disfigured 
natural facts, they also may be pretty frequently recognised. 
Thus, it is judged lliat it is not with oil, but with naphtha, 
that the surface of cerlain lakes is covered ; that it is not gum- 
lac but amber, that certwn tivera carry in their waters at do- 
terminate periods. In a similar manner may be explained the 
history of insects and flowers that dye purple; that of while 
and horned wild asses, &;c. But wo also meet with fables 
which are entirely without foundation, and which it were useless 
here to repeat. These fables, perhaps, more eagcily received 
than the true descriptions given by Ctesias, infect almost all the 
works that have since appeared. 
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AuisTOTLE was bora at Stagyra, iii the year 384 'hefore 
Christ. His father Nicomachus being physician to Amyntas 
III, king of Macedonia, he was brought up among the young 
{ninccs, and was in some measure tlie conipanioa of Philip, who, 
shortly after ascending the throne, appointed liim preceptor to 
his son Alexander. The philosopher was then only twenty- 

» eight years of age, and was still in the number of Plato's disi 
pies ; so it may be supposed that he owed this distinction i 

r much to the early connexion which bad existed between him' 
■and Philip as to hb merit, which could not at that period have 

* been sufficiently appreciated. It would appear that at this 

' time he had not yet opened school, and it is even doubted if hfm 
taught publicly before the death of his master, which happc 

^ in 348. 

Aristotle remiuncd at Athens until the period when 
broke out between the king of Macedonia and the Athenians. 
He then retired into Mysia near his friend Hermias, the sove- 

f xeign of Atame, and, after the death of that prince, to Mytilene, 
whence Philip brought him in the year 348 to take charge of 
'the education of his son Alexander, then thirteen years erf 

Philip died in SS6, and^ shortly after, Aristotle returned t^H 
I Athens. It has been alleged, it is true, that he accompanieol 
P Alexander as far as Egypt ; but this does not seem probable, 
I IBB the descriptions of the animals of that country which are 
found in his works are borrowed from Herodotus, and contain 
the same errors. Aristotle opened his school at the Lyceum ; 
he went there twice every day, exposing in his morning lectures 
the elements of philosophy and the matters that did not require 
preliminary study, and in his evening lectures developing the 
higher parts of his doctrine. He thus taught publicly for 
["twelve or thirteen years, and during the whole of this time did 
[ not cease to correspond with Alexander. It would appear how- 
' ever, that, towards the end of his life, that prince grew cool to- 
wards him. In some of his letters he seems to endeavour to J 
piq^uc him l>y exalting Uic merit of Xcaocrati's. Some v 



avour to fl 



r 



Aristotle. ffl 

liavc even advanced that, after putting Callisthcnes to deatli, be 
reserved the same fate for Aristotle, but that Antipater, to whom 
he sent the order, refused to execute it. 

Notwithstanding this coldness, Aristotle continued to enjoy 
an appearance of protection which ensured his tranqnillity ; 
but scarcely was Alexander dead when the Athenians made 
amends for the constraint which fear had imposed upon them. 
The demagogues, who confounded in one common feeling lia- 
tred to the king of Macedonia and to his preceptor; the so- 
phists, whose miserable quirks he had refuted, the platonists 
ffhom he had deserted, and whose doctrines he had afterwards 
combated ; all leagued agfunst him, and excited a priest nanietl 
Eurymedon, who accused him of impiety. Aristotle, warned 
by the example of Socrates, withdrew, wishing, he said, to spare 
the Athenians a new attempt against philosophy. He retired 
to Chalcis in Eulxca, and there died very soon after, at the age 
of 63, in the year 322 before Christ. 

Before speaking of the labours of Aristotle, it was necessary 
for us to mention the principal events of his life, as it is cer- 
tain that the position of this great man in society yias wonder- 
fully favourable to his genius. He had inspired his pupil with 
a love of the natural sciences, and thus each victory of the con- 
queror enlarged the field of observation to the philosopher. It 
appears that, in the course of his expedition, Alexander sent to 
Aristotle all the most remarkable productions of the countries 
which he visited. He did not even confine himself to assisting 
him in this manner, but, in order to facilitate the means of col- 
lecting the materials of his History of Animals, gave him the 
enormous sum of 800 talents. Pliny adds, that he placed at 
his disposal more than a thousand persons for hunting, fishing, 
and collecting the observations which he required. 

Such resources are no doubt immense, and yet the account 
to which Aristotle turned them, is still infinitely above all tliat 
could have been expected. Not only did he ^ve to the natural 
sciences a method which could alone ensure their advancement, 
but he also, in a life which was not long, collected more particu- 
lar observations, and deduced more general laws, than all his 
successors together did in the space of several centuries. Let it 
be added, that we can only yet judge imperfectly of the whole 
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it of lus knowledge, as a part of his works is entirely lost! 

IS, and the other we have received only in an altered state. 

mlx), in the third book of his Geography, informs us what 

f destiny of these books. Aristotle, when dying, bad b^ 

»thed them to Theopbraatu?, hia favourite pupil, and hist 

ccessur in the school. Theophrastus, in bis turn, left them ViA 

who carried them to Lepsis, a dty of Asia Minor, ibeo. 

t upon the kingdom of Pergamos. The heirs of Ncleni 

ing thai they should be carrieil off by Attains, who, at tbia 

s forniing a library on the plan of the Alexandnanj 

cealed them in a vault, where the damp destroyed a part oE' 

n. Appclicon, who afterwards became possessor of thei%t 

d the gaps filled up ; but unfortunately the persona whom b* 

nployed in this work were not very well qualified for it, and' 

■ inappropriate restitutions have been more injurious than 

usefid. Appelicon carried these books to Athens, where Syllo-' 

found tlicm, when he took possessiop of that city. They were^ 

then transported to Rome, and a grammarian named Pyrranion 

had numerous copies made of them. Audromicus, the Rh< 

dian, superintended the publication, and divided the work into 

chapters. This division was very ill done, and the titles haw 

I fiequently no relation to the subject, or are derived from lb 

losl frivolous circumstance. 

Of Uie two hundred and sixty works of Aristotle of whici 

Diogenes Laerlius has preser\'ed the titles, many are only knowA 

Eto us by their names. Among the latter, we have especially W 

■ regret a series of anatomical descriptions in eight books, ace 

I panicd with painted figures, which corresponded to the text by 

|: references, and a collection of natural things arranged in aa> 

I f^habetical order, — a real dictionary of natural history, which, 

I ■without doubt, contained nearly all the matters of which Aria. 

I tetle gave a brief account in his other works. It con»sted of 

I thirty-eight rolls, and would form a large quarto volume. Auom 

I ther great loss to those who are interested in the history of the 

V Greek republics, is that of a collection of the constitutions of a^ 

'"hundred and fifty-eight independent states. It was a kind op 

preparatory work of the author to bis book on politics. ^ 

Aristotle, in his works, embraces nearly ihe whole range of'_ 

I human knowledge ; but he does Uot, like his predecessors, con-' 
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ToiinJ its different (leparlments. He assigns tlicir precise liniils 
to lite sciences ; and the manner in wliich lie classes them is s» 
judicious, so accordant with nalurc, iliat the labours of twenty 
centuries have not improved upon it. We must confine ourselves 
to the examination of such of his works as have reference to 
natural history; but we cannot dispense with mentioning the 
others, to give an idea of the prodigious extent of tJie acquire- 
ments of this man of truly universal genius. 

His first works relate to Logic or Psychology ; and it was 
natural in fact that the study of the human mind should pre- 
cede every other study. It is in these books that we fiiid for 
the first time exjxiseil the rules of syllogism, an art, by means of 
which it may easily be discovered, if a reasoning be deficient in 
some points, by giving it certain determinate forms. Plato, it 
is true, in bis Dialogues, has made use of the syllogism, but it is 
in a manner instinctively. Aristotle, on the contrary, treats of 
it in 4 didactic manner. 

Next come the works on Rhetoric and Poetry. Aristotle here 
gives rules which he derives from observation, and which, for 
this reason, have not yet become obsolete ; while all those which 
have been since kid down in an arbitrary manner, have been 
found false or insufficient, and have been successively aban- 
Aoaed. 

It ia also by the method of observation that the author pro- 
ceeds in his works on Morals and Politics. In the latter, we find 
some ideas which would not be admitted now, especially those 
which refer to slavery. But these ideas were so much those of 
the period, that to render more humane, sentiments prevalent, 
it cost Christianity several centuries of continued efforts. 

In Metaphysics, Aristotle treats of the being considered as 
existing by itself. Here we do not find the same clearness of 
ex|)ression as in his other works, which parlly depends upon the 
circunislance of the subjects being more abstract, and is partly 
caused by the author's ideas being less precise. However, in 
this matter also, we do not find that Aristotle lias been surpass- 
ed by those who have come after him ; and it is even to be re- 
marited, that of all the parts of his works, it is this which most 
contributed to extend his influence, and to make it prevail in 
the schools during the middle ages. 
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We now come to the part wliicb more especially requires O) 
attention, the books which treat of the Physical Sciences. Tl 
are numerous and varied ; there being, l5t,£ightbooks tm^i 
tics, properly so called ; four boi^s on ineleordogy, in whi 
mention is also made of minerdlogy ; one book on colours ; Sdl] 
Two books an tlie generation and the corruption of bodies, tl 
is to say, on the motions of decomposition and recompositioi> 
fB^anised bodies ; ten on the history of ammah, four on 
\ parts, one on ilieir means of progression, two on their gen* 
tion, and larious treatises oo making and sleeping. 

In all tliese works, AristoUe follows the same course as in his 
poetics, ethics and polities ; that is, he lays down no iiile apriori, 
but deduces them all from the observation of particular facts, 
and from their compaiison. This method, besides, is only the 
^plication of bis theory respecting the origin of general ideas, 
a theory which is the oppodte of Plato's, That philosopher^ 
as we mentioned, in analy^ng bis Timaus, admitted that 
nd ideas exist by themselves, and maintained that they ore 
I .sate in man, that is to say, that his soul possessed them when 
vas united to the divinity, and that when it recovers them, it 
liy a true reminiscence. The evident consequence of this 
tern is to condemn the senses to inactivity, in order to favol 
1 by contemplation the return of the mind towards its origii 
I state. Aristotle justly opposes this doctrine. With him thi 

o innate ideas. If the divinity has in itself all the general 

Licleas, it is because tliis belongs to its nature ; but, as to man, 

e can only acquire them by means of abstraction, and, as no- 

klhing is found in his mind which has not first passed through 

Bj^his senses, all his knowledge necessarily takes its source in ol> 

^t a ervation and espeiiment. From the single fact of having laid 

k down tliis principle in logic, there results a peculiar character 

k which bis whole philosophy possesses, and a mode of proceeding 

I which is always the same in the moral sciences and in the physi- 

1 sciences. When, for example, he has to speak on politics, 

|,jn place of first creating to himself an ideal republic, which 

k serves him as a type, a term of comparison for judging of the 

Lgoodness of the different existing governments, he begins wil 

1 bringing together a great number of constitutions, compare&i 

them with each other, examines their influence upon the natioi 
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luch 89 history has disclosed it, and finally arrives at general 
fiewB of the effects of social institutions, and the springs of 
states. This is the general course followed by Aristotle. It 
was necessary that we should digress a little from our subject 
to make it known, and we now return to the examination of the 
particular treatises on the natural sciences. 

Of those which we have enumerated, the first, which relates to 
general physics^ is the weakest of all, and such it ought to be. 
In fact, in that science great progress cannot be made, if the 
attention be confined to the facts which naturally present them- 
selves. It is necessary to make new facts arise, in other words, 
to experiment. Now, in the time of Aristotle, this could not 
possibly be done, for the arts were not sufficiently advanced to 
furnish the means. There were only some observations in un- 
connected groups, and it was therefore iropossiUe to rise to very 
b^ generalities^ Many principles laid down by our philoso- 
jdier have been found false or imperfect, but then they were 
truly the general expression of the phenomena then known. 
He saw, for example, solid or fluid bodies fall towards the ground 
when, they ceased to be supported, gaseous bodies rise from the 
bottom towards the surface of water, and flame direct itself to- 
ward the sky ; and he concluded that air and fire had a ten« 
dency to ascend, earth and water to descend. We now know 
that these motions, although inverse, are the result of a single 
power ; but we have arrived at this discovery after the insuffi- 
ciency of the first explanations were ^ndered manifest by new 
facts. The same remark applies to the so- much vituperated 
prindple of the horror of a 'vacuum, Aristotle did not establish 
it a priori^ he only announced it as the general expression of 
the facts then known. If he had seen water stopping in pumps 
at a height of 8S feet, and mercury rising to ^8 inches in the 
Torieelh'an tube, perhaps, on comparing the specific weights:, 
the heights of the two columns, he would have been led to dis- 
cover the true cause of the phenomenon. We may remark, 
that so long as experiment had not shewn the contrary, it was 
just as rational to suppose that bodies had a disposition to carry 
themselves wherever a vacuum tended to form, as to admit that 
they attract' each other, as is now believed. The principle of 
the horror of a vacuum is found false ; but it has nothing ab- 
APftlL — ^JUNE 1830. £ 
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surd in itself, and can only seem so to persons who take in the 
literal sense a figurative expression, an expiiesuon perfectly a- 
milar to twenty others which we employ without scruple, be. 
cause language does not furnish us with any that are perfectly 
rigorous. 

Aristotle made a much happier application of his method to 
the study of living beings. His History of Animals in parti* 
cular, is a true master-piece. 

Lecture Eighth. — Aristotle's History of Animals. 

The History of Animals is a very remarkable performance; 
On reading this treatise, one can hardly comprehend how the 
author could have found in his own observations so many gene, 
ral rules, so many perfectly accurate aphorisms, of which his 
predecessors had not the slightest idea. This book is not, pro- 
perly speaking, a treatise on zoology : it is a general work on 
that department of natural science, similar to what the Philo. 
Sophia Botanica of Linnaeus is in another department 

The first book treats of the parts which compose the body of 
animals, describing them not by species, but by natural groups, 
and making known what belongs to each group. An essay dt 
this kind could not have been written without the author 
having had very precise ideas respecting the classificaticm of 
animals. However, as he did not judge it necessary to trace a 
zoological system, some persons have alleged that the book is 
deficient in method. Sucji a reproach manifests a very superfi* 
cial mind in those who c^er it. 

The commencement of this first book is in a manner detached 
from the rest, and is intended to serve as an introduction. A 
great part of it consists of general propositions offered without 
details, but in a manner sufficiently clear to enable any one to 
comprehend it, and make application of it to the natural objects 
which he knows. The object of the author was evidently to fix 
the attention, by thus bringing together within a small space a 
great number of remarkable results, and to give bef(»^hand an 
idea of the interest which must be found in the study of nature. 
Most of these aphorisms suppose the observation of an immense 
numl^r of particular facts, as may be judged of from those 
which we proceed to quote. 

All animalsy without exception, are furnished with a mouth 
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md possess the sense of touch ; but these two charactera are 

ilx only ones that arc indispensahle, and one cannot iiiid a t)iird 
ibat 18 not wanting in some species. 

Of the Isnd animals, there is none that is fixed to the ground ; 
of the aquatic animals, on the contrary, several are known. 

Every animal which has wings has also feet. The author, 
on the faith of this general observation, denies the existence of 
the dragon, which was represented as a winged serpent. 

Of the winged insects, several are furnished with stings. 
Those which bear that organ at the anterior part never have 
more than two wings; those which bear it at the posterior part 
have four. 

Propositions like these, it is well known, cannot be laid down 
a priori : they are necessarily founded upon the minute obser- 
vation of facts, and suppose a very general observation of ani- 
mals. 

In this introduction, Aristotle lays the foundation of his clas- 
sification! He divides animals into those which have blood, and 
those which are destitute of it : in other words, he separates the 
red-blooded animals from the white-blootled. The retl-blooded 
animals are quadrupeds, serpents, birds, fishes, and the cetacea. 
Although the last two classes live equally in the water, and re- 
semble each other a little in their external structure, Aristotle 
is far from confounding them, when he places them near each 
other. He was as well acquainted with the nature of the ceta- 
cea as we are at the present day. He knew that they are 
warm-blooded animals, whicb bring forth living young, and 
oourisb them with milk from their mammae. He also proposes 
a very distinct separation among the quadrupeds, between the 
viviparous and oviparous. The latter, he says, have a great 
resemblance to serpents, in the internal organization and tegu- 
mentary system. In this method, the different groups arc 
formed in a very natural manner, and it is only in their arrange- 
ment that some improvement is to lie made. 

The while-blooded animals are the mollusca, Crustacea, tes- 
tacea,.snd insects. This division is certainly not without fault; 
but no better one was proposed until the time of Linnseus. Of 
the mollusca, Aristotle designates in particular the cuttle-fish, 
the octopus, the loligo, and the argonaut; and remarks, that 



r 



Baron Cuvier'i Lectures on the NtUurai Sciences. 
the laUcr is not attached to its shell. He briefly describes all 
ihe parts of these animals, and even speaks of iheir brain, which 

s a very remarkable circumstance, as the existence of such an 

ifgan in the moUusca has only been demonstrated within these 

lew years. 

The subdiviaons wliicli he proposes among the white-bLooded 
animals, are still better than his principal divisions. In the 

class of Insects, for example, it is precisely the same as that of 
LinnKUS. He distinguishes insects according as they have 
wings, or are destitute of these organs, and forms of those 
vhich are winged, three sub-orders, according as their wings 
are two or four, or are covered with horny plates. After this, 
he explains what he means by genus in zoology, and ^ves, as 
an example, that of the Solipeda^ which consists of the horse, 
the ass, and the wild mule of Syria {Ilemionw). This is, in 
feet, a perfectly distinct genus, and one of those which we 
should at the present day adduce in preference. J 

Aristotle, after this introduction, which, as he himself says* M 
is presented as an excitement to the study of natural history^ 
passes to the description of the different parts of animals, taking 
as a point of departure the human body, which he uses as a 
term of comparison, and as a basis for his nomenclature. He 
first treats of the great regions, and of all that can be seen at 
the exterior ; and then passes lo the examination of the internal 
partis. Here his observations are not so correct as before. The 
great features of the organization, however, are pretty well 
known to him ; and it would even appear that, with respect to 
certain points of detail, he knew more than most of his succes- 
sors. He knew, for example, the Eustachian tube, and speaks 
of it in the passage in which he refutes Alcmeon, who main- 
tained, as we have already said, that goats respire by the ears. 
He commences his description with that of the brain, and says, 
thai thai organ occurs in all the red-blooded animals, without 
exception ; but that among tlie white-blooded animals, the mol- 
liisca are the only ones in which it is found. Man, he adds, 
has of all enimals ihe largest brain. He gives a pretty good 
description of the two membranes which envelope that organ, 
and the different nerves which issue from it to be distributed to 
the eye. His neurological observations go no farther 
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ind he is ignorant of the distribution and uses of the nerves. 

Herophilus was the first who had any correct ideas on this sub- 
ject. Aristotle speaks of the veins, of wliich the principal trunks 
have their origin in the heart. He distinguishes correctly be- 
tween the Tense cavte and the pulmonary vein, and describes 
[he aorta from its origin to its division at the lower part of the 
trunk. He did not know that the arteries contain blood, and 
teems to thtnk that the air penetrates into the heart, which he 
describes as only presenting three cavities. He treats of the 
stomach, omentum, liver, spleen, bladder, kidneys, and the 
parte connected with them, and says that the right kidney is 
placed higher tlian the left. All the descriptions, although in- 
complete, and even false in several points, prove, at least, that 
he had seen the viscera of which he speaks. 

He then treats more particularly of animals, and first speaks 
of their limbs. Describing those of the elephant, he remarks 
bow difEcult the length of the fore-legs and the disposition of 
their joints render in that animal the actions of drinking and 
laying hold of its food on the ground. He sheWs that the pro- 
boscis makes up for this disadvantage, and fwms a convenient 
organ of prehension. He also knew that the proboscis is a true 
nasal organ. In continuing, lie gives very interesting details 
respecting the mode of reproduction of that (juadruped, the 
difference of the sexes, &c. Bufibn has contradicted him in 
several instances, but almost always erroneously, as has been 
shewn by observations recently made in India. 

Aristotle then considers animals with reference to the distri- 
butioo of their hair. Of those which are fumished'with a mane 
be mentions the bonassns, which is the aurochs, and then three 
Indian animals, the liippeldpkus, the hippordkan, and the bufi 
falo. The bippclaphus, or deer-horse, has lately been observed 
by MM. Diard and Duvaucel ; the hippardium (the hunting 
tiger) has only been known within these few years. It existed 
in the Royal Menagerie, but Buffon did not see it. As to the 
buffalo, it is well known that it was introduced into Europe at 
the time of the crusades. Aristotle describes it so as that he 
cannot be misunderstood. Ho speaks of its colour, and of the 
direction of its horns, and says that it differs as much from the 
domestic hull as the wild boar differs from the hog. In speak- 
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ing of the camel, he designates the two species, the one peculiar 
to Arabia, the other to Bactria. The latter could only be 
known to the Greeks through the conquests of Alexander. 

After finishing what relates to the hair, he speaka of the 
horns, and, on this occasion, exposes general rules, the accuracy 
of which has been confirmed by all subsequent observations. 
We shall mention some of them. 

No animal has horns unless it has the foot'bisulcated, but the 
reverse is not true, and thus the camel, which has the foot deft, 
does not bear horns. 

The animals with bisulcated feet, which have horns, and have 
no teeth in the upper jaw, all ruminate ; and, on the other hand, 
there is not a single ruminating animal that does not [M'esent 
all these characters. 

Horns are hollow or solid. The former are perastent, the 
others are cast and renewed every year. 

-After this, he speaks of the teeth, the manner in which they 
are renewed in man and animals, the different forms which they 
assume in the different species according to their kind of fbod, 
being sharp and pointed in the carnivorous animals, flait and 
grinding in the herbivorous. In some animals, certain teeth 
protrude, and form weapons ; but no animal is armed with horns 
and tusks at the same time. In the elephant, the tusks of the 
female are small, and directed towards the ground. This, also^ 
is one of the propositions of Aristotle which has been attacked 
as erroneous. The Indian elephants, in fact, present in this 
respect no difference with respect to sex ; but the African ele- 
phant, which was the species described by our philosopher, has 
actually the disposition described. 

Then follows the description of the hippopotamus^ which 
agrees indifferently with the rest. It is probable enough that 
it is only the description of Herodotus, which had first been 
written in the margin by one of the possessors of the book, and 
afterwards inserted in the text by an indiscriminating copyer. 
We have many examples of similar interpolations. 

Before concluding what relates to the viviparous quadrup^s, 
Aristotle speaks of monkeys, which he considers as intermediate 
between these animals and man. He gives a very good account 
of/ the principal features of their organization, the structure of 
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their hands, and designates several species, some of which have 

a ttil, and others have none. He then passes to the oviparous 

quadrupeds, gives the characters which are common to all, 

speaks of the nature of their teguments, and, on this occasion, 

^iescribes the crocodile of Egypt, remarks the hardness of its 

scales, the length of its teeth, their form, the disposition of the 

oigan of hearing, and lastly describes the principal habits of 

that animal. 

The classification which Aristotle proposes for birds is excel- 
lent, with reference to the principal sections, and is precisely 
that of Brisson. He shews the analogy between their wings 
and the fore* feet of quadrupeds. He then speaks of the fcnrm 
of their feet, and the differences which are observed in them, of 
th^ third eye-lid, and of the faculty which several of these ani^ 
malsy especially those which have a fleshy tongue, possess of pro- 
nouncing words. He remarks that no bird has at the same time 
spurs and hooked claws. This is another of those general pro- 
positions which one is surprised to find in the infancy of science. 

He at length arrives at the fishes ; and here he is truly admi- 
rable, his knowledge being, on some points, superior to what we 
possess at the present day. He makes known, in various parts 
of his book, 117 fishes, although his object is not to enumerate 
species, but only to present general views. Of the facts which 
be relates, several are still considered ias doubtful. New obser- 
vations, however, have from time to time made known the ac- 
curacy of some of his assertions, even of those which seemed the 
least accurate. He says, for example, that a fish named phycis 
makes a nest like burds. This was long considered as a fable, 
but M. Olivi has lately found a fish, named gou or gau (Gobius 
friger), which has »milar habits. The male, at the period of 
impregnation, digs a hole in the mud, surrounds it with fuci, 
forming a nest of it, near which he meets the female, and from 
which he does not stir until the eggs that have been deposited 
in it are hatched *. 

Aristotle, in the part where he speaks of the sensations, takes 
care to point out the animals which are destitute of some organ 
of sense, or those in which these organs present certain peculia- 

* Fishes nests built of fuci have been observed in this country, as men- 
tioned in a former number of this Jou^nalM^EDiT. 



72 Baron Curier^s Lectures on the Naiur&l Sciences^ 

rities. Thus, on the subject of Tidon^ he speaks of tbe.e7eflf 
the mole, which is concealed beneath the skin, but wfaidi is »- 
milar in its conformation to that of other animals, and equally 
fumidied vrith a nerve, which is evidently that of the fifth pair. 
In treating of taste, he speaks of the fleshy palate of the carp. 
He speaks of the organ of hearing of fishes, and shews that the 
skin may serve for the transmission of sounds. He shews that 
insects also possess the faculty of hearing, and even that they 
have the sense of smell, as they are drivai off by certain onells, 
and attracted by others. In speaking of the voice, he distin- 
guishes correctly between the true voice, which is produced by 
air 'expelled from the lungs, and the various noises which some 
animals emit He d^sciribes, on this occasion, the musical a{i» 
paratus of the deadas^aodl grasshoppers, which consist^, of qpitit 
a different mechanism. He then speaks of the voteof the par- 
rot, and the diq)oation of the tongiie in trog^ which, instead of 
being, as in most animals, free anteriorly and fixed behind, has 
its base attached to the fore part of the 'jaws, and the point di- 
rected towards the palate. 

In treating of waking and sleep, Aristotle speaks of the hy- 
bernation of several animals, and the sleep of fishes ; and, on 
this point, gives details which it would be very difficult for us 
at the present day to verify. But he was placed in v^ry fa- 
vourable circumstances for obtaining information respecting 
these animals. Greece abounds in gulfs and straits full ^ 
fishes, and the inhabitants of the coasts must therefore have en- 
gaged at an early period in fishing. It would indeed appear 
from some passages in Homer, that this profession was anciently 
held in disesteem, but the pr^udice did not last long. Exten- 
sive fisheries were established, and salt fish became an important 
article of commerce. It was on account of the riches which this 
occupation procured to the inhabitants of Byzantium that their 
port received the name of the golden horn. 

In the part in which generation is spoken of, we find very ck- 
tensive and accurate observations. Aristotle there speaks of the 
membrmaes in which several mollusca envelope their eggs,, and 
describes them in the octopus and loligo. He explains the me- 
tamorphoses of insects, which, before acquiring tbqir last foon, 
pass through the larv^ and chrysalis states. He also knew the 
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■ racomplete metamorphoses, in which the larva differs from the 
I perfect insect only in the absence of wings, and only undergoes 
I t sin^e transformation. He speaks of the insects which occur 
I in snow ; and, in short, enters into a multitude of very interest- 
ing and perfectly accurate details. He admits spontaneous ge- 
neration, however, in these animals, and thinks, that, when the 
constituent elements present themselves in the necessary proper- 
lions, and in favourable circumstances, they are capable of giving 
rise to living beings; but, at this period, such an error was al- 
most inevitable, and it was not until the invention of the micro- 
scope that the truth could be known. He speaks of the econo- 
my of bees, and says that some persons consider the khig as a 
female. He describes the kind of cell constructed for these 
privileged individuals, wiiich shews that Iw Iiad observed the in- 
terior of thar hires, although he certainly could not liave had 
the use of glass, which greatly facilitates an examination of this 
kind. He also treats of the domestic economy of wasps, hornets, 
mason-bees, and drones ; describes the singular^ covering in 
which the larva of the Phryganea is enveloped, and speaks of spi- 
ders which carry under their belly the bag which contains their 
eggs. In speaking of animals of a higher order, he makes a 
very accurate distinction between the eggs which have a hard 
envelope, as those of crocodiles and tortoises, and those with a 
soft envelope, as in serpents. He says that serpents which bring 
forth their young alive, have yet eggs, but ihat these eggs arc 
hatched within them. He -wns perfectly acquainted with the 
development of the chick during incubation, describes it day af- 
ter day, speaks of the heart as the first point that appears, of 
the veins which afterwards stretch towards the upper and lower 
parts of the body, and, lastly, of the alantoid membrane which 
presently envelopes the whole egg. It ought to be remarked, 
tiiat all these observations were made with the unaided eye, and 
that the slight errors which may be marked in them depend 
solely upon the circumstance that Aristotle had uo magnifying 
glasses. He remarks, in speaking of the eggs of fishes, that 
the alantoid membrane does not exist in them, nor in those of 
any other animal that respires by branchia;. He admits spon- 
taneotis generation in fishes, as he had done in insects ; and, in 
support of this opinion, adduces facts which appear conclusive 
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such 4u» those sudden appearances of an immense quantity oF 
small fishes, which the Greeks, on account of their suppoaed- 
origin, named aphia, and to which, in the south of France, a 
name is -still ^ven which originates from the same idea^ thejr 
being there called nonnats^ that is non nati. What he says of 
eels is certainly incorrect ; but we ourselves, in respect to the 
reproduction of that animal, have still much to learn, notwitb* 
standing the labours of Spallanzani. 

Aristotle examines the changes produced by age in Atiimn h 
and in man, and on this occasion gives excellent advice to 
mothers. He then passes to the actions of animals, -and endea« 
vours to explain the influence of their kind of life, that of thie 
external circumstances, climate and seasons, in the midst qf 
which the different species live. He also points out the food 
that agrees with each. What he says of fishes is particularly 
interesting, and might be very useful to us, were it not that in 
consulting it we are frequently put to a stop, liis nomenclature 
being different from ours. He treats of the influence of t&DOn 
perature on the migrations of birds, speaks of those which ..travel, 
the time at which they set out, and the order which they follow 
in their flight. He also speaks of the migrations of fishes, of 
that of the tunny, the mackerel and sardine, and says^ that 
shoals of fishes come from the Black Sea and enter the Bosphorus. 
He follows them in their route through the Fropontis and into 
the Archipelago. It appears that he had observed them on the 
coasts of Thrace, and especially at Byzantium. He says that 
the same fish receives different names at different periods ; for 
example that the fish which is known in the Euxine Sea by the 
name of cordylus takes in spring the name ofpelamie^ and last- 
ly that oVihon when it has arrived in the Arcbipelaga He 
treats of the fishes which in winter do not shew themselves, and 
of other animals which appear at certain seasons of the year, as 
the boback or Fontus rat. He speaks of the diseases of fishes, 
and on this subject he appears to be better informed than we 
are at the present day. In describing the different acts of ani- 
mals, he makes known the means by which the frog-fish attracts 
small fishes in order to devour them, and speaks of the com- 
motions, which the torpedo causes, when pne lays hold of. it, and 
of the manner in which the cutUefish escapes the pursuit of its 
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eoemies by darkening the water with its ink. He pursues this 
eumination into the class of insects, and speaks particularly of 
some of them, and especially of the spiders. Then, passing to 
Ixids, he points out the di&rent ways in which they construct 
tbeir nests ; says that there are species which make no nests ; and, 
finally, gives the history of tlie cuckoo, whidi lays its eggs in the 
nest ci another bird. 

From the above account it will be seen how rich and abundant 
in matter is the History of Animals. There is a defect in it, how« 
ever, which renders it much less useful to us than it might 
otherwise be, for Aristotle, like all the ancient naturalists, seems, 
to have thought that the 'language which he spoke was never to 
diange, and generally contents himself with naming the species. 
He gives no descriptions properly so called, excepting in refe- 
rence to the elephant, the camel, the crocodile, and the cameleon. 
Some other animals, it is true, are indicated by characteristic 
traits, and cannot be misunderstood ; but in most cases we are 
reduced to conjectures founded on some circumstances in the 
history of the animal, or the properties which the author assigns 
to it. We have to bring together the different passages which 
refer to it, to compare them with each other, and with those 
whidi occur in ccmtemporary authors, and even to confront them 
with passages that occur in authors of an after date. But, in 
the latter case, great caution is necessary, the »gnification of 
words being liable to vary with time. In fact, it is evident 
that names have changed from the time of Aristotle to that of 
Athenseus, and the changes which they have since undergone 
must necessarily be still greater. The zoological nomenclature 
of the modern Greeks may, however, assist us in retracing the 
animal of the ancients. 

Scaliger has published a good edition of the History of Ani- 
mals, but the best of all is the one published in 1811 by. Mr 
Schneider. The Latin translation of Theodore of Gaza is often 
quoted, but it is very inaccurate. This translator was a Greek, 
who went to Italy when Constantinople was taken by the Turks. 
He was a bad Latin scholar, so that, whenever he found a pas- 
sage in Pliny that had been borrowed from Aristotle, he trans- 
cribed it literally. It also appears that he had only a bad copy 
of the Greek text. 
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Th»e IB a French translation by M. Cannu^ of whidi the 
text 18 nearly the same as that of Scaliger. The translation is 
as good as might be expected of a man who was not a naturalist ; 
but the volume of notes which is added to it mily renders the 
subject more obscure. 

The other books of Aristotle, relating to natural history, are 
much less perspicuous than that of which we have been speak- 
ing. They are more mingled with discusnons respecting tecb- 
nicd terms. The Greek language encourages these discusriona, 
and the same inconvenience is attendant upon all languages that 
are faithful to etymdogy. Each word, in fact, presenting as it 
were an abridged definition of the thing, necessarily bears the 
impress of the false ideas which were entertained when it was 
formed. Whence arises the necesaty of defining each exprea- 
sion. ' Accordingly, the Greek writers are continually explain- 
ing their terms, distinguishing and subdivid'mg without end. 
They carry the thing to excess, and Aristotle himself, as we 
have said, sometimes falls into this error. Those of his works 
against which this charge is to be made, appear to be mudi an- 
terior to the History of Animals, and probably are merely a 
preparatory undertaking. This applies especially to the Won- 
derful RecitalSy which are merely a collection of notes put toge- 
ther without order, but which are interesting on account of 
their containing extracts from lost books. There is a good edi- 
tion by Beckmann. 

A book on plants has been attributed to Aristotle,- but it ap- 
pears to be apocryphal. 

Lecture 'SmTU.'^Theophrqstus. 

Aristotle' died, as we have already said, 322 years before 
XDhrist, in the stLine year with Demosthenes, who committed 
suicide that he might not fall into the hands of Autipater. 
After this period, the Macedonian yoke became still more oppres- 
sive to Greece than it had been even in the time of Alexander. 
Athens, though retaining its own laws and internal administra- 
tion, was, in reality, subjugated. But so long as the turbulence 
of the times allowed, the Athenian schools continued to flourish. 
These were,, the Portico^ which was a separate branch of the 
Cynic sect ; the Academy, where the doctrines of Plato, some- 
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«-hat modified, were professed ; and, finally, ttm Lyceum, in 
which were continued the labours of Aristotle. AmoDg the 
philosophers of the Lyceum, the most famous was Theophrastus, 
He was born at Evesus, in the island of Lesbos, 370 years be- 
fore Christ, and 22 before the death of Plato, whose pupil he 
is supposed for some time to have been before eiiteriog the 
school of Aristotle. His eloquence, from which he took the 
name of Theophrastus, for he was at first called Tyrtamus, 
gained him a number of disciples, and he had, at one time, more 
than two hundred. It is said, that when Aristotle was aboutto 
leave Eubcea, his pupils insisted on his appointing one among 
them, who should succeed him in the school. The philosopher, 
without speaking openly, said enough to let them know the 
man of his choice, for, having produced some wine from Rhodes, 
and some from Lesbos, the lirst sort, he said, was stronger, but 
the other was sweeter, and appeared to him preferable ; making 
thus an illusion to the two persons, between whom the choice 
might appear doubtful, namely, to Theophrastus, who, as we 
have already said, was born in the island of Lesbos, and to Me- 
nedemuis, who was born in that of Rhodes. 

Theophrastus, like his master, was subject to some persecu- 
tions. Attacked by Sophocles, he, along with other philoso- 
phers, was driven into e\ile, about 306 years before Christ; 
but he was soon recalled, and the person who had accused him, 
was himself banished. Ptolemy Lagus endeavoured to attract 
him to Alexandria, but he preferred remaining at Athens. 
Eloquent, mild, beneficent, upright in his conduct, and neat in 
Ms external appearance, he gained the good will and respect of 
every body. He died at the age of 85 years, according to some, 
and of more than ]00, according to others. The whole body 
of the pet^le attended his funeral. His house, he bequeathed 
to his friends, on the conditions that they should not sell it, 
and that they should meet in it for the prosecution of the study 
of letters and philosophy. This is the first legacy which waa 
left to the EcieBces by a private man. He left them also 
his garden, in which be had reared a great many native and 
foreign plants, such, at least, aa would grow in the climate of 
Greece ; for, as glass was not in use at lliat time, there were 
no hot-houEes. Thus tlie descriptiona which Theophrastus has 
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given of the plants of warm countries, lie under a disadvantage^ 
from this want of the means of observation. His boCanic gaifc 
den, however, notwithstanding this imperfection, was atill a 
very useful institution to science : it was the first of the kind 
that had been established. 

Theophrastus wrote on difierent subjects, on general fduioeob 
phical questions, on manners, and on natural history. He left^ 
it is said, more than two hundred treatises, the titles of which 
have been partly preserved to us by Diogenes Laertius. . The 
most considerable of these, as well as some inferior ones, are 
still extant In all these works, there is a good deal of spirit^ 
much justness and elegance of expression, and great clearness of 
method. 

The most important work of Theophrastus is his History of 
Plants, a work somewhat similar in design to Aristotle^ History 
of Animal9. Thus, according to his modd, he begins by treat<» 
ing <^ the parts of plants, which, first of all, he divides into 
roots, stems, branches, and shoots. He remarks, and with pro- 
priety, that there is not one of these parts which b coromon to 
every plant— a circumstance which is very true, if tn^es and 
mushrooms be excluded, as it is proper they should be. In 
every part, be distinguishes the bark, the wood, and the.|ntb. 
He goes on to shew the exterior organs of the vegetables, the 
leaves, the flower, the peduncle, the tendrils, — and, on this aab- 
ject, he speaks of gaU-ntUs. Then, he treats of the interior 
parts of the flesh, that is to say, of the parenchynuLj veins, and 
juices. 

After these preliminary observations, he divides plants, and 
forms a sort of method, similar to that of Aristotle in treating 
of animals. But his task was a more difiicult one to accoi»- 
plish, as the characters necessary for establishing, to a datsifi^ 
cation, are less easily met with in vegetable than in animated 
beings. Theophrastus contents himself, therefore, with divicU 
ing plants, according to their size and consistence, into Xree&j 
shrubs, plants, and herbs. This mode of division has been of 
very long continuance. 

He speaks of the different qualities of wood and pith, and of 
the different forms assumed by the root, namely, the fusifonn, 
the ramous, the tuberculous, or bulbous ; and illustrates his de- 
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fioitioiis by examples. He says, that the root goes no farther 
into the earth than the pdnt to which the heat penetrates from 
tbe surface. 

In treating of leaves, he, first of all, makes the very just re- 
mark, that the inferior face of these organs is more absorbent 
than the superior. He divides them, according to their size, si- 
tuation, and. form. He speaks of the organs of fructification, 
and makes a distinction between the upper and lower flowers, 
and points out the different sorts of seed. He proceeds to exa- 
mine the means of reproduction in vegetables, "which are perpel 
tuated not only by seeds, but oflen also by suckers, roots, and 
sHpa. He next considers wild and cultivated plants ; says that 
the latter are not the produce of a degenerescence caused by 
the culture; and that, therefore, it is false'that barley can be 
transformed to oats. He speaks of the effects which the sun, 
cBmate, and various other circumstances have upon the fecun- 
di^ of plants ; and, on this subject, relates many curious facts. 
Thus, he speaks of caprification, an operation, by means of which - 
die bulk and richness of the fruit of the fig-tree are increased, and 
which conmsts in breeding upon it very small insects, which in- 
troduce themselves into the hollow of the nascent fruit. He de- 
scribes also the way in which female date-trees were made to bear 
fruits, namely, by putting them near enough to receive the in- 
fluence of the male dates. He does not, however, look- upon 
this as a real fecundation. In this place, he speaks of different 
pahn-trees in warm countries ; and, among others, of a palm- 
tree having a forked, or dichotomous stem, which belongs to 
upper Egypt. He tells by what means forest-trees are propa- 
gated at a distance, namely, by the aid of winds, inundations, 
&c« He next considers trees as they inhabit plmnd or moun- 
tains, as they remain always green, or are divested of foliage ; 
and, in this last case, he points out many sorts which lose their 
foliage at oerbdn periods, and mentions these periods. He 
speaks also of the time of the sap, and of that of fructification. 
Finally, he considers the slowness or the rapidity with which 
plants grow. 

Theophrastus, in speaking of trees, often distinguishes them 
as male and female ; but these terms, as used by him, do not 
convey the idea of sexes. He describes different species: in 

2 
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speaking of the trees in wann countries, he deflcribes the retd 
acada, which is a mimosa, a sensitive plant, difierent from thai 
small species which is cultivated in our greenhouaea; the leu 
mon-tree (the thorny aj^le-tree of the Medes), the fruit qf 
which was used at that time for perfuming clothes ^ the banana- 
tree, the large leaves of which resemble a bunch of oatridi 
feathers ; finally, the fig-tree of the Brahmins, the branches of 
which, descending to the earth, take root in it, and aend forth 
new shoots. He speaks also of the ebony and cotton-tree, • 
shrub which was known from the time of the expedition of 
Alexander, but which had not yet been transported intoGrdeeoe. 

Theophrastus speaks of plants which grow in water, such as 
the fucus and sponge. He remarks, that in these last diere b 
something approaching to animals. In treating of vegetaUes 
which grow in rivers, he describes the papyrus, a plant so im- 
portant during the time when parchment was undiscovered ; 
and of the lotus, a sort of nymphaea, very oomaiea in* every 
Egyptian canal. 

He treats of the length of the life of plants, their diseaseB^ 
and, among others^ of those which attack wood ; also of the ii^ 
sects that gnaw it. On this subject, he describes the larva of the 
horn-beetle. He shews the places in which forest-trees attain 
the greatest height, and mentions Corsica in particular.- 

These are nearly all the subjects treated of in the first five 
books. The sixth treats of shrubs, bushes, and garden flowers ; 
the seventh, of culinary vegetables, and also of some field plants ; 
the eighth, of the cerealia, and of leguminous plants ; and, in 
the ninth and last book, he treats of the juices which are ex;- 
tracted from plants, namely, pitch, tar, rosin, frankincense, 
and myrrh. In this book, he treats also of certain aromatics^ 
particularly of cinnamon, and of several medicinal phmts^ of 
hellebore, for example, which was much more in^ use among-the 
ancients than it is among the modems. From what h^ij; been 
said, it is obvious, that the history of plants is a sort of counter- 
part of the history of animals. But Theophrastus, though he 
had a good deal of talent and information, was far from having 
the gemus of Aristotle. Nor do we find in his works those 
enlarged views, and that abundance of general rules, whidi we 
admire in the other. 

3 
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Theophrastus has noticed in bis work about 360 plants. 
Tbere are mentioned jln it a good many forest-trees, and fruit- 
trees, most of tbe culinary vegetables,, the cerealia, and, lastly, 
a great many Indian plants, which have been discovered again 
only since the fifteenth or sixteenth centuries. 

Theophrastus wrote another work relating to botany. It is 
bis treatise on tbe Catues of Plants. In it he treats of some 
questions in vegetable physiology, but principally on the influ- 
ence of external circumstances on plants. He proposes a cer- 
tain number of questions, which it is not always easy to answer. 
He asks, for example, why the best fruit does not always con- 
tain the best seed? — ^why the fruit of wild trees has not so sweet 
a rdirii as that of cultivated trees ? He puts other physical 
questions. He would have it explained, for instance, why ani- 
mals have not in general a pleasant odour ; while many plants 
diffuse a very agreeable fragrance? It is, says he, because 
ammals, bdoig of a hot, dry constitution, and having a thin 
breath, throw off by evaporation the superfluous parts of their 
aliment 

The physics of Theophrastus are worse than those of Aris- 
tode. 

Theophrastus, like his master, studied almost all the branches 
of natural history. He wrote some small treatises on different 
points in zoology. 

There is one of them which treats of fish which live without 
water, in which he gives proof of extensive knowledge of the 
productions of India. 

He speaks of flying-fish; of those which the sea in ebbing 
leaves upon the rocks ;^of those which lie buried in the mud of 
lakes, aft4he loach^ and ccmiitis fossilis, which is somedmes foutid 
in slime -when thickened and dried. -He speaks of an Indiian 
fish that comes out of the water. This fish, which was imknown 
t^ us till about twenty years ago, when we were made acquaint- 
ed with it through the accoimt of M. Hamilton Buchanan, is 
the ophicej^ialus. It lives in the 'Ganges ; but it is found 
sometimes at so great a distance from every appearance of wa« 
ter, that it has even been thought to have fallen from heaven. 
Theofduastus gives a pretty good description of it, and says 

AFKIL— JUNE 1830. F 
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that it resembles the mullet, in the round form of the head, io 
its colour, and the dispontion of its scales. 

Theophrastus wrote alsoe small treatiae on animals that change 
their colour. In this treaUae, he speaks of the Taiious ooloura 
assumed by the cameleon, and the change of tint which takea 
place in the hair of the rdndeer, — a change whidi he cooflidera 
as dependent upon the will of the animal, but which, in reality, 
is only an effect of the seasons. In another little work upon 
animals of sudden appearance, he seems not much disposed to 
admit spontaneous generation ; and if he does not altogether 
rgect it, at least he limits it a good deal more than his master 
did. 

The most important of the works of Tlieo{dmntus, nest to 
his two books upon botany, is his treatise cm stones, a work 
valuable on account of the number of mineral spedes that are 
pcunted out in it. Theophrastus wrote also a treatise on metala, 
but this treatise is lost. He considers metals as deriving their 
origin from water, and stones as produced by the earth. He 
makes a (division among stones, distinguishing them as furiUe 
and infusible ; and these last, again, as calculable stones, and 
stones which are unalterable by fire. He groups all the minefil 
substances which have a common property, as amber and the 
loadstone, both of which have a power of attraction. He shews 
the uses of the touchstone, speaks of the different kinds of petri- 
faction, and of petrifying waters. 

From these general considerations, he goes to particular de- 
scriptions. He speaks of different marbles, of the Parian marble^ 
pentelic marble, alabaster, and a good many others that are 
used by architects and sculptors. He treats of the stonea 
which are reduced for e^ctracting metals, of pit-coal and its dif- 
ferent species. He compares amber with a variety of this mine- 
ral which is found in Liguria, and it is a very just oompariscm. 

He mentions also pumice-stones ; he knew their vdcanic ori- 
gin, and gives to one of tlie species the name of Lipari-stone* 
He gives a description of the amianthus, which is indestructible 
by fire ; and of another substance, like rotten wood, which, when 
soaked in oil, bums with a flame. 

Next came the stones fit for engraving; the camelian, the 
jasper, &c. Mention is made of a sapphire, which has a blue 
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ground, witK veins of gold. It is therefore not the gem 
which is now designated sapphire, but the lapis-laziili. Theo- 
phrastus speaks of cmeralda, and, in doing bo, relates, that on 
Egyptian king had received emeralds from a prince of Ethiopia, 
«bicb were not less than four cubits in height, and that four of 
[hem would have served to erect an obelisk. The thing, though 
strange, is not altogether incredible ; for it is known that, near 
Limoges, emeralds are found of very large dimensions, but 
without either brightness or transparency.* Besides the ancients 
omfounded, under the name of emeralds, tourmalines and many 
other greenstones. Theophrastus speaks also of the hyacinth ; 
of the amethyst, which is called the Heraclean ■ stone ; of ivack- 
crystd ; of the onyx, which is found on breaking certain rocks ; 
of the Agate, which takes its name from the river Achates; of 
the jasper of Bactriana, which is met with among sand. He 
speaks of the magnetic stone ; and by this name he designates, 
not what has since been de^gnatcd by it, the loadstone, but a 
stone which has no attractive power, of a silvery lustre, and 
which was then used for making cups. 

In treating of precious stones, Theophrastus speaks also of 
pearls, but without confounding them with mineral productions. 
He says that they are got from a shell-6sh which is Ushed in 
the Indian seas. He speaks of the remains of organized bodies 
which are found in the earth, of petrified reeds, of fossil ivory, 
of Armenian blue, kc. 

In treating of the use of mineral substances, he describes the 
process of the manufactory of glass. He mentions the different 
colours that painters obt^n from minerals; natural ochre, 
burned ochre, white lead, verdigris, vermilion, cinnabar, which 
the Fhcenicians brought from Spain ; it was brought also from 
Colchis, and was found, it was said, on the top of certain steep 
rocks, from which it was separated by the shots of arrows. This 
was undoubtedly a story invented by the merchants, to warrant 
their raising its price. Finally, Theophrastus speaks of marl, 
and its uses ; and of plaster, which, even in his time, was used 
as it is now, for moulding ornaments for the interior of houses. 

• In Nurtli Americn Ueryls weighing 210 pounJs have been met with..— 
Edit. 

Fa 
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t Monograph of the Family of Plants calkd CxmoynACEX. 
By Mr David Don, Librarian to the Linnean Society;; 
Member of the Imperial Academy Naturss Curiosonim ; of 
the Royal Botanical Society of Batisbon ; and of the Wer- 
1 Society of Edinburgh, he. 
Xhe Citnoniaceie were first proposed as a separate familjr 
liy Mr Brown from the Saa-ifragcre, to which they had been 
referred by Juasieu, and to which they are intimately relate^ 
being chieSy distinguished by habit alone. M. Kunth 
ders them merely as a section of the Saii/rngra, but it appeaiw 
to me prelerable to regard them as a separate family ; for tba 
advantages arising from dividing extensive families and genera* 
are, that the individuals composing them become better undei^ 
stood, and their characters more accurately investigated. In' 
Willdenow's Species Planlamm, there are only two spedes of 
true Wnnmannia; while in the present monograph they amount 
to nearly thirty. The Soj^i/ragew are almost exelu«vely cott. 
•fined to the northern, as the CunontacetB are to the southern 
hemisphere. Some pass beyond these limits, but their number 
is very small. Both famihes agree in liaving entire and divided- 
petals, and a superior and inferior ovarium. I have occasioov 
ally met with instances in Saa-i/raga decipims of trifid petals 
In the series of natural affinities, the Pklladelp/ieis clearly follow 
; CunoniaceiB, with which they correspond in habit ; and in 
^auera and Pdyatemon the stamens are indefinite ; and the seeds 
' Caldcbivia have a striking analogy to those of PkiiadeJphut. 
J?he styles, boUi in Saxifrage<E and Cnnoniacea, are often three | 
i in CorniiUa of the Flora Peruviarta, a genus closely related, 
to Hydrangea, that number is always constant. The leaves rf" 
Bamra, Mr Salisbury, who established the genus, and referred' 
it to the SaxifrugecE, regarded as temate, with an abbreviated 
pus ; but they appear to me to be more properly simple, and; 
0)at the two lateral leaves are really modified stipules, — an o[M* 
taion which is confirmed by the presence in Caldduvia of a pair 
■^ stipules to each leaf; and, were they more developed, we should 
lave precisely the same structure as in Bavcra. M. Kunth, who 
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first suggested the propriety of separating Caldcluvia from 

WemrnamriOj states the seeds to amount to 50 in each cell ; but 

10 an the specimens I have examined^ both from Cavanilles 

Itiiiisdf) and also from Ruiz and Pavon, I have never found 

them to exceed 10. I re^t that I have not. had an opportu* 

nity of seeing authentic specimens of the species described in 

the Nova GefterOf &c. by M. Kunth, but I could not omit in- 

lerting the diaracters of diem in the present monograph, as the 

greater part of them are evidently distinct from those of the 

Flora Peruviana. 



CUNONIACEJE, Bromi. 

Caltx pluridivisus, aestivatione valvatus. 

FET.*uk laciniis calydnis numero sequalia, iisdemque alterna, aesti^tione 

imbricata ; quandoque nulla. 
SvAimrA cUsoo perigyno inserta, rar6 indefinita. AtUhera peltatee, bilocu- 

lazea, fissurft duplici longitudinaliter dehiscentea. 
PnTULUM : ooarkim biloculare, ovulis ssepl^^ indefinitia : sif/H 2, raid con- 

nati ^ aHf^mata 2, aimplicia, obtUsa, pruinosa. 
Cafsvaa (e fikUicuUs duobus, fade applicatis, v. rard confluentibus, conflata) 

bilocuhiis, bivalvis, plerumque blrostris et poljsperma : septo e duplici 

▼alvanim maigine intzoflexo constituto. Placenta centni^, e fitsdculis 

Tasonim umbUicalium omnind composita. 
SkxnrA pendula, quandoque-alatai Uita Crustacea v. membranacea: aliumm 

copioeum, camosum. 
Embuxq dieptjledofteusy axilis^ rectus: ra^cuJa umbilico obversa, ssepiiks 

loogiuscula. 

Artores v. fhitices (plerumque bemisphaerii australis!). Folia opposita, 
nunc verticillata, simplida v. composita. Stipulse interpeUolares, v. rard 
nullae. Flores saeplii^ spicato-racemosi v. paniculate 

SYNOPSIS GENERUM ET SPECIERUM. 

* STAMINIBUS DEFINITIS^ OVABIO LIBEBO. 

WEINMANNIA, IAmi. Kunih. 

€ai^ 4-partitus, perustens. PeUUa 4. Stamina 8. Diaous hjfpogymu urceo^ 
latus. Capmla ab ajHce'tepticido-dehiscens : JocuHs polyspermis. Semma 
8ubrotundo»reniformia, birsuta ! 
Arbores (Amer. ^quin. et InsuL Maurit. !). 

Eolia oonqHuUa v. simpUcia: petiolis ariiefdaiis. Stipule mdwisa^ caducm. 
Elores hmne^phnMh racmosi : pedicellis/owJcv/isiiy. 
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* Foiiis simpUcUms. 

1. W. oMlo, fbllis ellipUc(M>bloiigii obtuaiueulii cremtk utrinque niiu- 
Usque gUbrifl bail acutii, ftsdculis pauciflorii remotia. 

WeinmaDnla ovaU, Cav, /& 6. p. 45. t 666. 

Hab, In PeruvUk ad oppidum San Buenaventura.— >£«db9i(eiM If4B> F). 
Afhor trioigyalis. FoHa eUiptico^blongay obtusiuacula, bail acuta, ^-S-poi- 

licaria, polllcem v. seaquipollicem lata. PeOoH S-8 lipeaa longL Mtmwd 

S-pollicarea, laxiaaimL l}i$eut h^fogfmu S-glanduloaua I 

8. W. KvmMana^ Ibliia elUptids crenatia basi cuneatia BMBibfiBaceia f^ 
biia, racemia elongatla, ftadnilJB plurifloria. 

Weinmannia ovata, Kunth in Humb, et BonpL Nov. Gen. ei 4** P^ ^ 

p. 62. (excL synon. Can.) 
Hah. Prope Santa F6 de Bogota Novo-Granatenaiunu— ^g—fifl/rff ef 
BonptaruL f^. 
Folia elliptica v. ovata, obtuaa, aut acuta, crenata, membranaoea, aujnrit gift- 
bra, subti^s in nervo venisque pilosiuacula, basi cuneata, S-6^Uicaria« 
sesqui- v. bi-pollicem lata. PetioR 2-3 lineas lon^ Raoemi aplthameL 
raaciculi S-lO-florL 



3. W. BaUfidanu^ foliis aubsessilibua ovato-lanceolatif subacuminatia 

ratis glabris basi attenuatis, ftadculis paudfloria. 

Weinmannia Balbinana, KunA in L c. 6. p. 61. t. 520. 

Hob, In sylvis prope Lozam QuitenaiunL — Humboldi et BompUmL f>. 

Folia aesqui y. tripolUcaria. Raeomi laxi, bipollicarea. CapnUm ovaftSy gla- 
brae. 



4. W. laurinoy foliis oblongis acutis crenatia glabris basi attenuatis, 
culis multifloris. 

Weinmannia laurina, KurUh in 1. c. 6. p. 51. 

Hab h* 

Folia tripolUcaria v. ultra, subtiis ad venas puberula. Raeend bipolUcares. 

5. W. macrophyUa, foliis subsessiUbus ovatis acuminatis serratis utrinque 
ramuUsque glabris basi rotundatis, fksciculis pauciUoris. 

Weinmannia macrophylla, Kunth in L c. 6. p. 62. t. 521. 
Hab. In Andibus Quitensibus inter Loxam et Pagum Nabon.— JSTtMi- 
boldi et Bonpland. f^. 
Folia S-d-undaUa, 2-8 polUces lata, utrinque glabra, supnL nitida. Racemi 
laziusculi. Fascictdi pauciflori, distinclL Capsula tereti-oblongse, glabra. 

6. W. elliptica, foUis petiolatis elUpticis obtusis crenatia utrinque glabris 
basi acutiuscuUs, racemis laxis. 

Weinmannia eUiptica, Kunffi in L c. 6. p. 50. 
Hab. In Peruvift prope Loxam. — Humboldt et Bonpland. ly. 
Folia polUcaria, v. ferd scsquipolUcaria, coriacea. Racemi sesqui- y. bi-polU- 
cares. Capsula ovatse, glabrae. 

7- W. ovalisy foUis petiolatis ovaUbus crenatia utrinque ramuUsque glaber- 
riuiis lucidis basi acutis, fasciculis paucifloris. 



Mr Don on the Cunoniacece. 87 

Weinmannia ovalis, RuUt et Pavon FL Peruv. et Chii, torn. 4. ined. t. 

3S3.£a. 
ffab. In Fenivke Andium nemoribus ad Pillao. — Ruhiet Pavon. ?>. 
(V. 8. 8p. in Herb. Bui2 et Favon, nunc in Mus. Lamb.) 
FcSa ovalia v. subrotundo-ovaiia, obtutdssima, subetautii crassa, coriacea, 
utrinque glaberrima, basi acuta, bi. v. tri-pollicaria. Petiok pollicares. 
Raeend laxi, palmares. Captuia ovatse, kevissirose. 
Ofic Forsitan eadem cum proecedente. 

8. W. erassybUoj foliis subsessilibus ovalibus groesh crenatis subtiks ramu- 
fiique pilosiuiculis baai rotundatis, fiiaciculis paucifloris. 

Weinmannia crasdfolia, RuiM et Pavon FL Peruv, et Chit, tom. 4. incd. 

t. 331. £ a. 
Hob. In Feruvil^ — RuiM et Pavon. f^. (V. s. sp. in Herb. Lamb.) 
Mis bipolEcaria, substantia crassa, coriacea, subtiis ad costam venasque pi. 
loaa. iZaci0mt bi- Y. tri^pollicares. CofMu^ ovato-oblongse, Isevigatae. 

** FoUis simplicibus temaiisque. 

9. W. heterophplloy foliis simplicibus tematisve ovato-oblongis acutis grosse 
serraiis subt^ piloaiusculis, iasciculis multifloris. 

Weinmannia heterophylla, Kunth in L c. tf. p. 62. t. 622. 
Hab. Frope Santa F^ de Bogota Novo-Granatensium.— .JETimMIti^ et 
Bonpkmd. f^. 
Feka plerumque simplida) ovato-oblonga, acuta^ grossd serrata, supnl glabra, 
■ubtia pnesertim ad costam pilosa, 3^ pollicaria, sesqui« y. bi-pollicem 
lata. Petuii semunciales. Racemi laxi, 4.unciale8. Fasciculi multi* 
flori. CapsuUe ovatse, Isevigatae. 

10. W. cordata^ foliis subsessilibus cordato-ovatis obtusiusculis grosse ser- 
ratis subtiks lamulisque subpilosis, &sciculi8 multifloris. 

Weinmannia heterophyUa, Ruiz et Pavon FL Peruv* et ChiL tom. 4. ined. 

t. 331. £ b» 
Hob, In Feruv^. — Ruiz et Pavon. T7. (V. s. sp. ^ Herb. Lamb.) 
FoBa subsessilia, cordato<«vata v. oyalia, obtusiuscula, simplicia v. temata, 
bipollicaria. Racemi laxi, tripoUicares. 

11. W. mmoukUoy foliis ellipticis margine revolutis serratis basi rotundatis 
subt^ ramulisque hirsutis, fiisdculis confertis. 

Weinmannia ovata, Ruiz et Pavon FL Peruv. et ChiL torn. 4. ined* t. 333.^ 
tb. • 

JliUh In Feruviae nemoribus ad iPillao.— '/Ztiiv et Pavon. Yf. (V. s. sp. 
in Herb. Lamb.) 
Folia elliptica v. elliptico-oblonga, obtusa, supri glabra, nitida, subtiis copiose 

fUlvo-hirsuta, pollicaria v. sesqui-pollicaria, basi umlobata y. quandoque 

temata ! Racemi densi, spicati, bi- v. tri-pollicares. Capsuim subro- 

tundo-ovatse, stylisque hirsutiusculae. 

^** Foliis ienuuis quinaiisque. 

12. W. pentaphyllay foliis tematis quinatisve: foliolis oyato^lanceolatis acu- 
tid serratis utrinque glabris, racemis laxis. 
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Weinmannia pentaphylla, Rtuz et Pawn FL Peruo. et CML UxaL 4. ined. 

U 330. f. a. 
Hah. In FeruvilL — Rubi et Pawm. f). (V. 8. sji. in Hert>. Ijunbi) 
JittmuR pubeacentes. Fakola 3-5, elliptico^Uanga, acuta, aeirata, coiiacea, 
utrinque glaberrima, supri nitida, 2-3-uncialia ; hUertiRa bad insqufla- 
tera. Raeend lau, palmares. Pedkdii longiusculi Caifmdm oraUe^ be- 
vigaUe. Styli nunc 3, et subinde capsulse trilocularei ! 

13. W. MauriHana^ foliU tenuttis quinatiaque : folioUs obovatis eUiptidsre 
obtusis crenatis glabriuscuiia, racemis laxis. 

Weinmannia triloliata, Lam. Encyd* 7* p* 679< — lUuttr. t. 313. £ 8. <excL 
synon.) — SmUh m Reett^s Cyclop, in loco (excL synon. Lhm, Thumb* et 
WiOd,) 
Hob. In InmiU MauriUai^ — Michmuc. f^. (V. s. sp. in Herb. Lambi) 
Fokola 3 y. 5, coriacea, subtiia leviter pubeecentia, send v. poUicaiia. Rapkem 
artieuR cuneato.«blongL Raeemi laxi, bipollicares. Fa$deuU paudfloiri. 
CapsukB oblongse, laevigatse : locuUs lO-spermis. 
Obs. Toto coelo diversa est a W. trifoliate LinnseL 

14. W. mtoropAyOa, foliis tematis quinatisve: foliolis obovatis crenatia 
glabris, racemis brevissimis subcorymbosis. 

Weinmannia microphylla, KurUh in L c 6. p. 54. t. 583. 
Hab. Prope Loxam Quitensium. — Humboidt et Bonpkmd, }}, 
FoRola 3 ▼. 5, nunc binata! parvula, cuneato^bovata, crenata, glaberrima, ni. 
tida, 3 lineas longa. Raoheos artioili cuneati Captula ovatSy ^^abxae. 

**** FoUis pinnatis. 

15. W.fflabra, foliis multijugis : foliolis obovatis oblongisve crenatia subtle 
pUosiusculis, racheos articulis rhomboidgis, racemis laxis. 

Weinmannia glabra, Linn, Suppi, p. 228. — Swartz Obs, p. 151.— K^UUL 
Sp, PL 2. p. 436. (excL synon. Lam,) — Smith m Rees^s CycL in loco-— 
W. pinnata, Linn, Sp, PI, 1. p. 515. (ezcl. synon. Browne Janu) 

Hob, In InsuUl Sanctse Crucis (Swartz J; in Martinic^ (Sieber^ De Pan" 
ikieu); in Mexico prope San Salvador et Chiconquiera. — Schiede. \\. 
(V. s. sp. in Herb. Linn. Smith, et Lamb.) 

16. W. trichosperma^ foliis multijugis : foliolis oblongis acute dentatls sub* 
tus pilosiusculis, racheos articulis exacte rhombeis. 

Weinmannia trichosperma, Cav, Ic, 6. p. 45. t. 567. 
W. dentata, Ruiz et Pavon FL Peruv, et Chil, tom. 4. ined. t. 334. £ c. 
W. pinnata, Linn. Cav. MSS. 

Hab, In Insuli San Carlos de Chiloe (Lvdomcus Nk) ? in Penivia.— 
Rmz et Pavon, Yi, (V. s. sp. in Herb. Lamb.) 
Foikia magnitudine pneccdentis, basi oblique cuneata, supra nuda, nitida, 
subtus in nervo venisque pilosiuscula. Raeemi laxL Capsulm subro- 
tundo-ovatae, costatse, glabrae. 

17. W. Atrto, foliis subtrijugis: foliolis ellipticis serralis subti^s ramisque 
hirsutis, racheos articulis cuneatis. 
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Veinmaimia hiraita, StomrtM PtoeL p. 63. ; F^ ItuL Oodd, 2. p. 691.— 

WUUL Sp.Pl%^ 437— 5M<& in loco dt. 
Windmaimia fruticosa, foliis subrotundis semtis, per pinnas cordato- 

alatifl^ raoemis termiiialilnu, pinnis et ramis opporitis.— i9^«iofitf Jam. 
^ 218. 
Jio&i In JamaicL-^fvinM^ SwartMj Dancer, f^. (V. a. sp. in Herb. 

Smith, et Lamb.) 
FMki aubt^ oopioad hirauta, supri demikm glabriuscula, coiiaGea, nujora 
quiUn in pneddente. Raeemi laxi, copioaiaaimi, 2-pollicare8. 

18. W. nUMo, fbliia subtryu^ i foliolia obovatis crenatis utrinque glabrls 
niUdi8» racheoa articulia cuneatia. 

Weinmannia hirta, var. ? — Harh. Smffu 

Hob. In JamaldL — 2). Wiles, f^. (V. a. ap. in Herb. Smith, et Lamb.) 
Obe. Froecedenti admodiun affinis, aed glai>ritie primo intuitu distinguitur. 

19. W. /meforio, foliia mult^jugis : foliolia oblongis serratis glabriusculis, 
racheoa articulia spathulatia, ftaciculis multiflorlB. 

Weinmannia tinctoria, Snd&h in Bees' s Cjfql. in loca 
W. glabra, Lam. Bno^ 7- p* 578< — Ilhut t. 313. f. 1. (excL synon.) 
Hab. In InauU Borbonid.— Commerxon, Mkhaux^ Bory St Vincent. Jj % 
Tan-rouge, eokmiM. (V. a. ap. in Herb. Smith, et Lamb.) 

20. W. fa(faroides, foliis multijugis: foliolis obovatis ellipticisve crenatis 
utrinque glabrls supnL nitidissimis, racheoa articulis obcordatis. 

Weinmannia ^garoidea, Kunth^ in 1. c. 6. p. 54. t. 524. 
Hab. In PeruvilL ad Fillao (Ruiz et Pawn) ; ad Loxam. — Humboldt et 
Banpland. Yi. (V.s. sp. in Herb. Lamb.) 
RamuH asepd annipari-rimosi, pubescentes. Foliola 5-15, obovata v. ovalia, 
obtufflssima, crenata, coriacea, suprsl nitidissima, subtils in articulis pi- 
iosa, 3 lineas longa. Raeemi bipoUicares. Fasciculi multiflori. Capsube 
ovato-oblongse, glabrae. 
Gbs. Cum sequ^ite a Buizio confusa. 

21. W. pannfo/to, foliis multijugis : foliolis oblongis serratis subtiis pilosis, 
racheoa articulis obovatis, racemis abbreviatis. 

Weinmannia microphjlla, Ruiz et Pawn FU Peruv. et ChU. tom. 4. ined. 

t. 334 f. a. 
W. parvifolia, Aimjv, MSS. 
Hab. In PeruvilL ad Pillao. — Ruiz et Pawn. I^. Vulgd Muchi et Ar. 

bol del PeregiL (V. s. sp. in Herb. Lamb.) 
Ramuli dens^ pilosi. Foliola numerosa (9*15), elliptica v. oblonga, serrata, 
contigua, supnl nuda et opaca, subtils copiosS pilosa, 3-5 lineas longa. 
Raeemi densi, cylindrici, vix poUicares. Fasciculi multiflori, conferti. 
Capsula subrotunda-ovatse, glabrae. 

22. W. reticulata^ foliis multijugis : foliolis ellipticis crenatis 8ubt5s ferru- 
gineo-tomentosis, racheos articulis obovato-oblongis, fascicuHs confertis. 

Weinmannia reticulata, Ruiz et Pavm Fl, Peruv* et Chil* tom. 4t ined* 

t. 332. f. a. 
W. pubescens, Ruiz MSS. . 
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Ilab, In PeruvU ad Pillao et AcomajM^^RviM et Pawm, T|. (V. s. sp- 
in Hefbb Lamb.) 
RamuU dens^ femigineo-tomentosi, aaepd annulari-rimotL FaMm 9^17, el- 
liptica T. elliptico-obloDga, obtuaiwima, crenata, supri pilosay nitida, re. 
tkulato-yenosiaaiina, subtiks femigineo-tomentoaa, semundalia. Bnoemi 
denaiy cylindrici, 2-3-pollicare8. FaadouU multiflori, cpnferti, pUooia- 
auoii. StffU basi pilosiusculL Capsula ovatie, IfeyigaUe. 

83. W. to mtn kmty fi>liia multyugis t folioUa ovalibiu maigina neroliitia in: 
tegeirimis ! subtil cano-tomentoaiB, qiici cjlindrict^ eoofatiniiiil. 

Weuunaonia tomentoaa, Lnm, Sfi^fipi, p. 227 — fVUltL iS^ PIL S. p. 4S7 

— «SM<^ in loco dt^^Kunih in 1. c. 6. p. 55. t. 625. 
Hab. In Novi Granadft.— 3fiiH«. J^* (V. 8. sp. In Herb. Lina- nunc 
in Mus. Soci liinn.) 
FoRola magnitudine Btuti^ 9-15, approximata, elliptica, obtiudaaima, maigine 
revoluta et integerrima, itoriacea, supri conveza, pubescentia, demftm 
viridia,«ubtib densd niyeo-tomentosa. Ba^eot airiieuM oboyati, maigine 
revolutL Spica cylindrica, obtuaa, pollicaris. FateieuR multifloii con-, 
fertissimi Pedunbuhu teres, densd tomentosus, brevissimiia. 

24. W. cmereoj foliis subtryugis : foliolis elliptids serraUa reticulaUa ^it^ 
briusculis, racheos articulis cuneato^^blongis, racemis buds. 

Weinmannia cinerea, EtUz et Pavon FL Peru/o, et ChiU torn* 4. ined* 

t. 332. f. h. 
W. sambucina, Ruiz MSS. 

Hab. In Feruvise Andium nemoribus ad FillaoM— Am* ef /Vwon. f|. 
Vvlgh Arbol del PeregiL (V. s. sp. in Herb. Lamb.) 
FoUola 7 V. 9, elliptica, coriacea, rigida, pollicaria. Peduncuhts hirsutiBsimug. 
Racemus laxus, 2-3-pollicare8. Fasdculi pauciflorL Cngpeidm ofatse) 
glabrae. 

25. W. subaesnUjhra, foliis multyugis : foliolis ovalibus oblongisve aerratis 
glabriusculis, spicis elongatis cylindrids, stylis puberulis, capsuUs sericets^ 

Weinmannia subsessiliflora, Ruiz et Pavon FL Peruo, et CML torn. 4. 

ined. t. 334. £ b. 
W. polystachia, Ruiz MSS. 

Hab. In Peruvise Andium nemoribus ad PiUao.— iluur et Pmwn, f^. 
(V. s. sp. in Herb. Lamb.) 
Folu^ 11 V. 15, semi v. pollicaria ; juniora utrinque leviter canescoitia. iZ^ 
cfteos arOeuH obbvati. Spiae angustee, S-4-unciale8. FaseiouR conferti, 
multiflon. Flares brevissimd pedicellati. PedieeUi et eaii^ees incam. 
Capsula subrotundse, sericese. 

26. W. MrteHoy foliis multijugis : foliolis oblongis serrulatis subt&s pubes- 
centibus, racemis laxis. 

Weinmannia hirtella, Kunth in L c. 6. p. 56. 

Hab, Prope Santa F6 de Bogota Novo-Granatensiura.— .H«m^/(Ett et 
Banpkind. f^. 
Ramuli tomentosL Fdiola 4>7-juga, oblonga v. ovato-oblonga, 8-9 lineas 
longa. Raeemi laxi, 2-3-unciales. Ovarium ovatum, glabrum. 
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27* W.pubeieetUy foliis multijugb: foUolis elliptico-obloogifl serratis utrin- 
que pilods, capsulis ovatis tomentoeis. 

Weinmannia pubescem, KwnA in L & & p. A6. 
Mmk In Monte Avik prope Caraceati—JgiMififtn/f/r et Bonpkmd, h- 
MMfti4«T»lt.jiiga, cum Uttpari, 6-18 lincaslonga. Aoosim laxi, 3.4-unciale8. 

S8. W.iwr^f^Mb, fbliis iuV>4-jugi8! fbVolis oblongis acutiusculis serratis 
flubtika piloaiuaculis, raoemis buds, ovariis glabris. 
Veinmamiia soibifblia, KmUh in L c. 6. p. 57. 
Hab. In NoH GrmadlL-^JSfunUKM ei Bonpkmd, fj. 
JImncJI glaliri. F<oMb oblonga acuUuscula, supri glabra, subt^ in costam 
prsBcipui piloiiuaeula, 19l.90 lineas longa, 6-7 bita, basi obliqud cuneata. 
JKmsmI Uud, S-Jkundalea. FatoiouU remotL CalpM et owH-ltffii giabrum. 
Ofta. Diflfert a aequente nonnisi : fbliolis miyoribus subcoriaceis et ramu- 
lis glabria. An vei^ spedea distincta ? — Kunih 1. c. 

29. W. earipensis, foliis sub-S-jugis : foliolis obloDgis obtusiuscuUs serra- 
tis membraAaceis glabris. 

Weinmannia caripensis, KutUh in L c. 6. p. 58. 

II(dh In Nov& AndalusU^ prope Csenobium Caripe. — Humb. et Bonpl, }ri» 

Bamuli pubescentes. Fdkia 10-15 lineas longa, 4-5 lata, membranacea, 

utrinque glabra. Racemi laxi, i-d-unciales. Ovarium ovatum, giabrum. 

Ob9» Dubito anne has duas species esse distinctas. W. glabrae, Linn* sunt 

evidenter aifines. 

LEIOSPERMUM. 
WEiKifAKNi^ sp. Linn. FohL 

Calffs 4-fidus, dedduus. Petala 4. Stamina 8. Discus hypogywus planus, in- 
teger. Capsula ab apice septicido-dehiscens : loculis polyspermis. Sc' 
mma oblonga, glabra. 

Arbores (Nov. ZeL). Folia simplida, crenata. Petioli arOcukUi, StipuLe 
eaduea, Flores roomion. Fedicelli«parM,ii^c/a«ctcufo/t. 
Ob§, Nomen Semina Isevia significat, et ex kuof, lavisy et v^i^fjuit semen, 

1. li. racemosum^ petiolis apice articulatis, racemis subsoUtariis. 

Weinmannia raoepiosa, Murr, Syst, Veg, p. 376. — Linn, SuppH. p. 227. 
—Forst. Prod, p. 29.— FTt/^. Sp. PL 2. p. 4SB.-^SmiAy m Rees's Cyd. 
in loca 
Htfb, In Nov& ZtAainiS3k,m^Geofghu Forster^ MensAes, f^. (V* s. sp. in 
Herb. Lamb. 
FtUa elliptica y. elliptioo-oblonga, subliis pulchri venulosa, 2-JI-pollicaria. 
•Racemi terminalea, plenimque bini, 3-4-unciale8. 

2. L. parv\fUmun^ petiolis basi articulatis, racemis corymbosis. 

Weinmannia parviflora, Forst, Prod, p. 29.— YTi/Zc/. Sp, PI, 2. p. 438. 

^gmiOiy in loco At. ^ 

Hob. In NovSL ZeLindifL— O^orgpitM Forster. ^ . ( V. a. sp. in Herb. 
Geo. Forster, nunc in Mua. Lamb.) 
Folid elliptica, apice recurva, sesquipolUcaria. Racemi plores, aesqui v. bipol- 
liearei. Fkru tripio minores. 



92 Mr Don on the CanoniaceiB. 

CALDCLUVIA. 

WSIXMAVITLC sp. Cmh 

Co/iyjr inembruiaoetis, 4.piitlttt8, dedduut. Feimla 4, ungulculata. gf— iwa g. 
damhikt hgpogfnm 8, staminibus altenuu OvoHi losiiliff multi. (90-90) 
ovuUtis. SiffU crasausculi. CapnUa ab apice ■pprir<«lft-<L>iii«<«fltif - Iqch. 
/» poly- (5-10) spermis. Pkuenia tetragona. Smtma ftiaifomiia, g^abn, 
tesU nudeo ampliore, membranace^ laxi, baa elongate nibaxiUafAl 

Arbor (Chilenflis> Folia nmpUeia^ aerraUiy glabra. PetioU kmHieykOL Sti- 
puis gemkuUm I md^akaim^ derUaieiy eaduem. Florei iermmab$f pmtkmlatL 
Capsula wbSffnamt, Semina fer^ ui in Philaddpho. 
OU» Amidaaimo D. Alexandro Calddeugh, Soc. B^. et liniu liond. 8o- 
daU, botanices peritiasimo, cui plurimaa novaa plantas Chilenaes ezrioca- 
tas debemus, hocce novum distinctisdmumque genua diratuin. 

1. Cpameulaia. 

Wdnmannia paniculata, Cav» Ic 6. ji. 44. t. 56&«-JVni. 4fn. 1. p. 498. 

— SmUh in Rees^s CycL in loco, i 
W. corymbosa, Rmz et Pawn FL Peruv* et CML torn. 4. inecL t. 390l 

tb. 
Jlab. In Chili, prope Talcahuano urbpm.— Tatdookui N^ BwU et Pa* 

von* T|. (Y. 8. sp. in Herb. Lamb.) 

PLATYLOPHUS. 

WElVMAirVIiB Sp. jL. 

Ccdyx 4-fidus, nunc 5-fidus, persistens. Petala 4 (rard 5>, pendatentiay tii- 
fida ! iadnUt linearibus, acutis, nunc unidentatis. Stamina 8 y. IOl JXf- 
cus hypogynus urceolatus, integer. Ovam loculit bioYulatia. St^fH loe- 
vissimL Capsula membranacea, reticulata, apice in alam complaiiatam, 
bifidam confluens, bad ventricossL, biloculari : locuRa monoBpenads I iSp- 
ndna magna, arcuata : testA coriaceiL, Iseyi. 
Arbor (Capensis) elegans. Folia peOolata, <0ma<a;^foliolis seeriMbu^ kmeeohUt^ 
acuminaHsy argut^ serraiisy eoriaceisy glabris^ reOeulatO'Venoaisrimii. Florea 
terminaJeSi pankulaiL 
Obs. Nom^i ex wkarvf, ktttu^ et x«^«f, cristOy atque ab eo capmilam apice 

compresso-alatam dedgnare voluL 
1. p. irifoliatus, 

Weinmannia trifoliata, Linn, SuppL p. 227.~7%iifi6. Prod, p» 77.^ 

WiUd. Sp. PL 2. p. 438. (excL sjnon. Lam,) 
Hab, Ad Promontorium Bonse Spei.— TAtmdtfy;^, iSTtoen. 1^. (V . a* 
sp. in Herb. Lamb.) White Adi cofonif Ang^ioie^ ex D. Niveo. 

CUNONIA, L. 

Calyx 5-fidu8 : fodmti%eciduis. Petala 5, integra. Stamina 10. Disoiu hy* 
pogynus parvus. Capsula a basi septiddo-dehiscens : looulis polyapemis. 
Semina oblonga, compressa, Isevia, hinc alata ! test& laxiusculi, membra* 
naceiL Cotyledones subfoliacese. 

Arbor (Capends). Folia impari'pinmta : fbliolis lan(X9lati8y acutitf MrraOsy 
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mmontj gUbris. Stipulse eordato-wales, nuunma, caduca, Flores spc- 
eato-raeemotL Pedicelli/oMtctiAi^ Capsula ligmsa. 

]. C eapenaMy L. 

Hob* Ad Fromontorium Bonse 'Spei — Thunberg^ Masam^ Roxburgh^ 
Nwen. ^n^ (Y- ▼• c. et 8. sp. in Herb. Smith, et Lamb.) 

PTEEOPHYLLA. 

Cdf» 4-fidi», dedduufl. PMofo 4. Stamina 8. Styli breyisdmi, incurvati. 

OiNM4am bilocnlare. Capsula* 

Aibor (Mollucana). Folia impari-phmakt : foliolis laneeoiaiisy obhu^ acwmina* 
lit, 0r0fMilw, glabrU^ wbtila fftaueis^ ban obHquis^ Mjx^Roaribiu ; impari lon^ 
gtiiM 9tipUato> Stipule ftAxaoemy nuunma, ret^fonnes, bUegerrinuB^ decidtuB. 
Flores mifiiili, poiggaadj tpieatO'-racemotL Bacemi ereetiy terminales, aggre^ 
goAt mApofiMiali, ptdmofn. Ovarium dent^ lanatum, 
Ob9> Nomen ex im^y, o/o, et ^vxx«y, foKum^ atque ad stipulas maximas fo- 

fiiceBfl refert 
1. P^framnmL 

Weinmannia ? fraxinea, Herb, Smi^ 

Jffab. In Insult Honimaa— Z>. Chrisiophortu Smiih, f^- (V. s. sp. in 
Herb. Smith* nunc, in Mus. Soc. Linn.) 
Obg, Fructfifl structura mihi ignota, character generis aded vald^ incom- 
pletus, aed planta vix cum Weinmannii associate 

CALYCOMIS, Brwm. 

Ctit9» 6-partitu8, persistens. PeUda 5. Stamina 10. Ditctu hgpoggnus mi. 
nimut. Stifi setaceL Capsula globosa, bilocularis, apice dehiscens : lo- 
euUs poljapermis. Smnkaa minuta, Isevia. 
Frutex (Austndasicus) srseiksy ramosus^'sempetvirens. Folia shtpRcioy tema^'sub- 
sessiHoy obkngouiordata^ aeutay gross^ aerraia^ eoriaeea^ glabra^ subtiU glauca, 
Stipulse paleacew, persisteiUes, Flores panfi^ albi^ oopiosi^ vertioUkUi, pedi^ 
tdlatu Capsula membranaeea^ apios hkmsyfer^ Heuchere. 
1. C. vertmUata, 

Hob, In Novae Hollandise montium rupibus scaturiginosia, sed raris- 
sixok^^-Georgius Ctdeg. ^ . (V. s. sp. in Herb. Lamb.) 

CALLICOMA, Andr. Rep. 

Csiig» 4.partitus (rard 5-partitus), persistens. Pekia 0. Stamina 8, raro 10. 
Discus hgpoggnus minimus. Ovarium liberum : loculis pluri-ovulatis. Stgii 
letaceL Capsula caljce persisiente inclusa, septicido-dehiscens : locuHs 
vcntricosia, abortu 1-2-spermiB. Sendna ovata, undique minuti papil. 
lo80-8cabra (ut in iSbdri/ro^) : test& cmstace^ 
Arbored (Australasicse). Folia sin^pUoiay petMatd^ serrata. Petioli imartUm* 
laH, Stipulse membranacea^ bideniatm^ caduca. Flores eapitoH: capitulis 
in apkoe ramukfvm terminaHbus^ peduncukUts^ globosis, 
1. C serira^foliay foliis lanceolatis acuQiinatis subtiia canis basi attenuatis. 
CalHcoma serratifoliay Andr. Rep. 9. t 588. 

Hab. In NovSL HollandiL— .{T^oi^iti^ Caleg, 1^. Black Watlle, co^ 
lonis, (V. 8. sp. in Herb. Lamb.) 
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Obi. Ad cort)es confidendos magni est usus, monente D. Caley". Anne 
% flores dioici ? 

2. C ferruginea, foliis oblongis acutis subUs ramulisque le]TUguieo4omen- 
tosis basi cuneatis. 

Hab, In Novi HoUandilL ad fluviorum ripas.— 6Mryii» CoXty. f^. 
(V. 8. sp. in Herb. Lamb.) 

3. C BiBardieri^ foliis ternis subsessilibus ellipticis retuds crenulatis ^ft» 
bris. 

Codia montana, LabilL MSS. 

Hob. h* (^* ^ ^ Herb. Lamb, i D. Labfllardfoe conumiii.) 

CERATOPETALUM, SnM. 

Calyx limbo S-partifcus, persistens, in fiructu anctus I Ptkim i, Boeniviul- 
tifida, rigentia, perastentia ! ▼• nulla. SUan3i»ia 10. A m Simrm oovdaie, 
processu rostelliformi terminatse! Owmum semi-infsniniy biloeidaie: 
omUia paucis. Captuia abortu monosperma, apice defaisoeoa* Semtn lo- 
tundum : iestA crassft, crustacefL 

Arbores (Nov. HolL) Folia Umata v. stu^^Ucia^ Mrrote, ^hbm t pctiofis dpte 
articukuia. Stipulse indwiutj iulifoHaceaf caduem, FUnev tmwitmk&j pemu 
cuiatL 

* FolasternatiSfJloributpeUUlatis* 

1. C. gummferum, 

Ceratopetalum ^mmiferum, SfnUh N. Roll. t. 3. 
Hab. In Novi Hollandia.— FTAtYe. ?^. (V . s. sp. in Herk Ijamti.) 
Red Gum-tree, eoionis, 

** Foliis sifnpUcibuSfJlorUms apetaUi* "■ Meridenuu 

2. C. apekUttm^ foliis lanceolatls. 

Ceratopetalum monopetalum, Caley MSS. 

Hab. In NoH HollandilL— C^«erjrHi« Col^. ?^. (V. s. sp. in Herb. 
Lamb.) 
Obg. An flores quandoque petalo unico instructi ? 

3. C. monkmum, foliis lineari-lanceolatis. 

Hab. In Novse Hollandice montibuSt-^GeoT^^tus Caley, l^. (V. s. sp. 
in Herb. Lamb.) 

SCHIZOMERIA. 

Calga S.fidus,' persistens, immutatus. Petaia 6, laciniata, deddua. Simmna 
10. AtUhera cordatse, muticae. Ovarium superum, bilocuWe: wmUs 
pluribus. Styii brevissimi, recurvatL Capsula bacoata? apic« dausa. 
Semina 

Arbor (Nov. Holl.) Folia Hmfiida^ petioUtta^ eHipHeo^obltrnffOf tunUOy serraiaj 
coriacea^ glabray retictikUo^venosiasima. Fetioli bast articttlaiu Stipuke fn^ 
divisa, cadtica. Flores jpom, albiy pamculaii. Fanicula termkuitU^ ramO' 
sissinuu 
Obs. Nomen ex fx*X**»findQ, et f*t(it, pars, atque ad petals laciniata refer t 
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I. &M«te. 

Ceratopetalum ovatum, Calejf MSS. 
. Hab. In Not& Hollandil. — Georghu Calejf. fj. (V. s. sp. in Herb. 
Lftmb.) 



8TAMINIBUS DEFINITIS^ OVABIO INFEBO. 

CODIA, Fortt 

Ctijfx limbo 4-5-partitii8, persistens. PeUda 4-6. Stamina 8 v. 10. Oeantim 
faUocolare ? caljcls tubo adhserens. StyH densd pubescentes ! Capsula 
apice clauBa, aeeptiks aboitu monoepemuu iSSmi^ia subrotunda, Isevia : 
iettA oasei: albumen pardasimum P oot^fMonu aubfbliacese. Radieula bre^ 
▼ianma* 

Frutex (Nov. Caled.) Folia nmp/tcio, MpHea^ oUuaay iniegefrima ! eoriacea, 
jMro. Petioli inoKievliili. Stipule mhIkim. Tl(fteB partfi, tdbiy capUaH : 
capituUa phboriM^ pedtmetdaHs^ ojnBar^us : ovarium derui lanaim^ Stig- 
■nta MmpBdOj etiuta. 

Codia montana, Foni. Gen. p. 60. t. 60.— J«oii. ined. 1 36*~~J*rod. p. 29. 

^Lmn. StgfpL p. 228. — LabUL SerL Caled. p. 46. t. 40. 
Hab. In Novk Caledonia.— .#'on<0r, LaHUlardiire. l^. (Y. s. sp. in 

Herb. Lamb.) 



STAMIKIBUS INDBFINITIS^ OYABIO LIBEBO. 

POLYSTEMON. 

Ca%ir alU 0-partitu8 : $egmenlu deciduis, in testivatione valvatia. Petala 0. 
Stamina multiplid ordine numerosisaima ! JUamenia subulata, f glabra : 
onihertB subrotundae, bilocularea, longitudinaliter ddiiscentes. Ooarttcm 
<e duobus foUicuUs conflatum) biloculare. Stf^ 2, distincti, teretea, gla- 
bii. SHgmata simplicia, obtusa, pruinoaa. CajmUa aupera, bilocularis, 
bivalvis, birustria, gepticido-dehiaoena : leouUi poljspermis. Placenta 
axilis, tetragona. Semina compreasa, apice alata ! samaroidea. 

Arbores (Brasilienses). Foh&oppotUaj petUdata, digUata: foliolia serraOe. Sti- 
puke interpetiolares^foliacea, deekhue. Flores racemm. Ovarium tiens^ to* 
mentosum. Capsula coriacea. 

Obs. Nomen ex iraXi/^, muUus^ et fnfMfVt stamen. 

> 1. P. pentaphyUw^ foliis quinatis : foliolis lanceolatis glabriusculis. 
Hab. In BrasilifL— 5e/fo. ^. (V. s. sp. in Herb. Lamb.) 
Arbor habitu ViUcis. 

2. P. inphyUus^ foliis tematis : foliolis elliptico-oblongLB subt^ tomentosis. 
Bdb. In BrasiliSL-;-iS^fi!9. li* C^* s. sp. in Herb* Lamb.) 

'RkXJ'EBA^ SaRab. 

Calif» 6-iO-partitus. Petala O-IO. iSteffiifui duplici ordine numerosa. Aniffherm 
peltatse : focu/it connatis, longitudinaliter dehiscentibua. StyU 2, glabri. 
Stigmata simplicia, obtusa. Capsula supera, biloculariiy bivalvis, apice 
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rima transversall dehiscens : hculis oligospermis : tepio plaoenUfera Si* 
mina ublongo-cjlindrica, atomis rennosu acabriiiaciUa. 
Suffrutices (Nov. HolL) erecHj romomMrimL^fiikmL Folia jvno, verMOaia^ per 
iria approximata, tubmde oppotUi termUm^ extlipmlaia, Flom rtmioei^ &gii- 
lores, jofitorit, pedunculatu 

1. B. ruHafoliA, foliis lanceolatis crenaUs, floribus poljpetalis. 

Bauera rubicfolia, iS'o/uA. in Ann, Bot, 1. p. 514. t. Id.-- Jiuww in 

IIorL Kew. 3. p. 31 ?• 
B. rubioides, Andr, Rep. t 198..— J3ot Meg. t. 71&^F«niL Mebtu 1 0& 
//a£. In NoH HoUandiL \\. (V. y. c et a. sp. in Herb. Ijonb.) 
Ca/fur'8-10.fidu8. CenUa 8-lO.petala. 

2. B. BUlardierij foliis lanceolatis subintegerrimis, floribus hexapetalit. 

Baueria rubioides, LabilL MSS. 

Hob. In capite de Dieman. — LebUlardilhe. f^. (V. a. ap. in Herb. 
Lamb.) 
Ildbiiu omnind pracedenlit. Folia semipollicaria, maigine fubiotegeRima. 

3. B« miorophpttOf foliis elliptico-oblongia integerrimia, floriboa hesipetalis. 

Hob. In Nov& HoUandiL— G«or^t» Co/^. Yi. (V. a. ap. in Herb. 
Lamb.) 
Folia fer& 7A^ iSiffryiyiOii. Ffof^t minores. 

««•• STAMINIBUS J>EFINITI8^ OYABIO LIBERO, 8TTLIB OONNATIs! 

OEISSOIS, Labm. 

Calyx 4-partitu8, deciduus. Petala 0. Stanuna 8. Styltu 1, baai remanente. 
Stigmata 2, simplicia. Capsula compressa, bilocularis, bivalvia: het^ 
polyspermia. Semina compressa, alata.: test& membranaoeft. 
Arbor (Nov. Caled.) Folia opposiia, petiolaia, quinaia : foliolis ellipiidiiy aAlif. 
jw, integerrimis, aubtus pubescenHbus, Stipulse oNongOy ootUUm^ im^vim, 
caducm. Bacemi tunttares, muUiflorli solitarii v. temi, 
1. G. racemosa, LabUL Sert, Caled. p. 50. t. 50. 
Hab. In Nov& Caledon^L^^JMbUlardihre. h* 



NOTE. 

Since the preceding monograph was prepared, I have learned 
from Baron Ferussac^s very useful Journal, the Bulletin des 
Sciences NaturelleSj that Polystemon has been already proposed 
as a new genus, under the name of Belangeraj by M. Cambes- 
sedes, whose appellation I willingly adopt. His Bekmgera iO' 
mentosa is evidently the same with ray P. triphyllusj and P.pen^ 
tapJiyllus appears to be identical with B, apedoaa of the same 
distinguished botanist. 
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Discourse delivered by Barmt ^i.e.yji«der Hvmboldt at Hie 
Extraordinary Meetifig of ihe Imperial Academt/ of Sciences 

of SI Petersburg, Md mi the 28(A November 1829. 

Gentlemen, 

If, on this occasion, when there is manifested a noble ardour 
for hooouriDg the lalwurs of human intellect, I venture lu crave 
your indulgence, I do bo only in discharging a duty which you 
have imposed upon mc. On returning to my native country, 
after traversing the icy ridges of ihe Cordilleras, and the great 
forests of the equinoctial regions, and on being restored to Eu- 
rope, then agitated by wars, after long enjoying the peaceful- 
nesB of nature, and the imposing aspect of wild luxuriance, I re- 
ceived from this illustrious Academy, as a public mark of its 
good wilt, the honour of being associated with it. I still love 
to turn my thoughts toward the period of my life when the 
same eloquent voice which you have heard at the opening of 
this meeting, called me into the midst of you, and, by ingenious 
fictions, almost persuaded me that I had merited the palm which 
you conferred upon me. How far was I then from thinking 
that I should not sit at a meeting over which you, Sir *, pre- 
side, until I had returned from the banks of the Irtisch, th*e 
confines of Chinese Songarie, and the shores of the Caspian Sea ! 
By the fortunate concatenation of events in the course of a rest- 
less and sometimes laborious life, I have been enabled to com- 
pare the auriferoua deposits of the Uralian Mountains and New 
Grenada — the porphyry aud trachyte formations of Mexico and 
Altai — the savannas of the Orinoco, and the steppes of South- 
ern Siberia, which offer a vnst field to the peaceful conquests of 
agriculture, and to those arts which, while they add to the 
riches of nations, soften their manners, and pn^essively im- 
prove the condition of society. 

I have been enabled to carry, in jjart, the same inatruments, 
or those of similar but improved construction, to the shores of 
ihe Obi and the River of Amazons. In the long interval be- 
tween my two journeys, the physical sciences, and es[iecially 
3y, chemistry, and the electro-magnetic theory, have 
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undergone considerable changes. New instruments, I might al- 
most say new organs, have been invented to bring man into 
more immediate contact with the mysterious powers which ani- 
mate the works of creation, and of which the apparent distm4>- 
ances and irregularities are subject to eternal laws. If modem 
travellers can submit to their observations, in a brief period of 
time, a larger portion of the earth^s surface, it. is to the improve- 
ments effected in the mathematical and physical sdences, to die 
precision of our instruments, the perfection of our meUiods, and 
the art of grouping facts and rising to general connderations^ 
that they owe the advantages which they possess. The traveOer 
applies ^o use what, through the beneficial influence of sodedes, 
and the studies of sedentary life, has been prepared in the mlenee 
of the cabinet. To judge with equity and justice the merit of 
travellers of different times, we must be acquainted with the 
degree of development which practical astronomy, geognoey ^ 
meteorology, and descriptive natural history, had simnltaneously 
acquired. It is thus that the degree of culture of the gieat do- 
main of the sciences must be reflected in the traveller who Would 
raise himself to the level of his times ; and, in this manner, 
travels undertaken for the extension of the physical knowledge 
of the globe, must at different ages present an individual cha- 
racter — ^the physiognomy of a given epoch. They exhibit a 
picture of the state of cultivation through which the sciences 
have progressively passed. 

In thus tracing the duties of those who have gone through 
the same career as myself, and whose example has ofiten re- 
kindled my ardour in moments of diiflculty, I have pointed out 
the source of the feeble success of a devotion, which your gene- 
rous indulgence has condescended to magnify by public testi- 
monials of your approbation. 

Finishing under happy auspices a long journey, undertake 
by the order of a magnanimous monarch, powerfully aided by 
the knowledge of two philosphers, whose labours Europe has ap- 
preciated, MM. Ehrenberg and Rose, I might here confine my- 
self to laying before you the homage of my lively and respectful 
gratitude ; — I might solicit him who, young as he still is, has 
ventured to penetrate into those ancient mysteries^ the memo- 
rable sources of the religious and political civilization of Greece, 
to lend the aid of bis eloquence to enable me to express more 
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vorthily the sentiments by which I am animated. But I am 
airare. Gentlemen, that the charm of eloquence, were it even in 
aocordanoe with the vivacity of feeling, is not sufficient in this 
assembly. You have been charged in this vast empire with the 
grand and noble mission of giving a general impulse to the cul- 
tivation, of science and literature— of encouraging the labours 
whidb are in harmony with the present state of human know- 
ledge^-^of vivifying and enlarging-the mind in the domain of 
the higher mathematics^ the physical history of the globe, and 
the history of the nations as illustrated by the monuments of 
different ages. Your view is directed forwards to the career 
which remains to be run, and the tribute of gratitude which 
I offer you-— the only tribute worthy of your Institution-^— is 
the scdenm engagement by which I now bind myself to remain 
faithful to the cultivation of the sciences to the last moment of 
an already advanced earear, to explore nature unceasingly, and 
to pursue a course which has been traced by you and your il- 
lustrious predecesscNTs. 

. This community of action in the higher studies, the aid which 
the different branches of human acquirement lend to each other, 
and the efforts that have been made at the same time in the twor 
continents, and in the wide expanse of the seas, have impressed a 
rapid movement upon the physical sciences, as, after ages, of 
barbarism, the simultaneousness of efforts similarly affected the 
pr€)gress of reason. Happy the country whose government ac- 
cords an august protection to literature and the arts, which do not 
merely delight the imagination of man, but also increase his in- 
teUectual power and enlarge his conceptions ; — to the physical 
sciences and the mathematics, which have so beneficial an influ- 
ence upon the development of industry and public prosperity ; 
— to the zeal of travellers, who force their way into unknown re- 
gions, or explore the ridies of their native soil, and determine 
by accurate measuremeoits the nature of its configuration ! In 
here recalling to mind a small part of. what has been done in 
the year now about to close, I am rendering to the Prince, a 
Jiomage which, by its very inmplicity, cannot be displeasing, to 
liim. 

While MM. Rose and Ehrenberg and myself have, between 
the Ural, the Altai, and the Caspian Sea, examined the geogno. 

G S 
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stical conatimtion of the ground — the relations of its heights and 
depressions, indicated by barometrical measurementE^the 
lions of the earth's magnelism in different latitudes (especially 
the augmentations of the inclination and intensity of the mag- 
netic forces) — the temperature of the interior of the globe — the 
slate of humidity of the atmosphere, by means of a psychrome* 
trie instrument, which had not previously been employed on & 
long journey — and, lastly, the astronomical position of some' 
places, the geographical distribution of vegetables, and of seve^ 
ral groups of the animal kingdom hitherto little known ; phil<v' 
sophers ond intrepid travellers have confronted the dangers pre-i' 
sented by the snow-clad summits of Elborouz and Ararat, 

I feel happy in seeing safely restored to the bosom of the 
Academy him whose valuable ideas respecting the hororary va-' 
nations of the magnetic needle we have just received, anil 
to whom the sciences are indebted (along with ingenious and 
delicate researches in crystallography) for the discovery of the 
influence of temperature upon the intensity of the electro-mag-: 
netic powers. M. Kupfer has recently returned from the Cau- 
casian Alps, among which, after long migrations of the human 
race, in the great shipwreck of nations and tongues, so many' 
different tribes have found refuge. To the name ol^ this travel, 
ler, our learned associate, is joined, by similarity of labours, tho 
name of the philosopher who, with a noble perseverance, has 
struggled on the ridges of Ararat, regarded as the classic soil of' 
the earliest and most venerable recollections of history, with the: 
obstacles which the depth and softness of the eternal snows pre- 
sented to him. I am almost afraid of wounding the modesty t^ 
the father, by adding, that M. Parrot, the traveller of Ararat, 
worth'dy sustains in the sciences the lustre of a hereditary cele- 
brity. 

In the more eastern regions of the empire, which have re-l 
ceived illustration from the immortal labours of my country-' 
man Pallas, (pardon me, GJenilemen, if I claim for Prussia part 
of the glory of which two nations at once may be proud), in the 
Uralion and Kolyvan mountains, we have followed the still re- 
cent traces of the scientific expeditions of MM. Ledebour, 
Meyer and Bunge, and of MM. HolTmann and Helmersen. The 
beautiful Flora of the Altai has already enriched the botanical 



r 



Imperkd Academjf of Sciences of St Petersburg. 101 
establishment will] whicli this capital Is honouretl, and which 
has risen, aa by enchantment, thanks to the indefatigable and en- 
lightened zeal of its director, to the rank of the first botanical 
gardens of Europe. The scientitic world waits with impatience 
the publication of the Flora of the Altai, of which Dr Bungc 
himself, in the neighbourhood of Zmeinogorgk, shewed my friend 
M. Ehrenbcrg some interesting productions. It was unques- 
tionably the first time tli^it a traveller from Abyssinia, Dongola, 
Sinai and Palestine, ascended the mountains of Riddersky, co- 
vered with perpetual snowa. 

The geognostical description of the southern part of the Ural 
has been confided to two young naturalists, MM. Hoffmann and 
Hdmerssen, one of whom was the first wlio gave an accurate 
account of the volcanoes of the South Sea. This choice is due 
lo an enlightened minister, a friend of science and its cultivators, 
the Count Cancrin, whose kind attention, activity and foresight, 
have impressed my fellow-labourers and myself with a gratitude 
not to be effaced. MM. Helmerssen and Hoffmann, pupils of 
the celebrated school of Dorpat, have studied for two years 
with success the different ramifications of the Ural Mountains, 
fnmi the great Taganai, and the granites of Iremd, to beyond 
the pluD of Gouberlinsk, which is connected, more to the south, 
with the Mougodjares Mountains, and to the cast between Lake 
Aral and the basin of the Caspian Sea. It was there that M. 
Lemni, in spite of the severity of the winter, made the first ac- 
curate astronomical observations that have been obtained of this 
arid yet inhabited country. Wc had the great satisfaction of 
being accompanied for a month by MM. Hoffmann and Hel- 
merssen, and it was by them that we were first shewn a forma- 
tion of volcanic amygdaloids, near Grasnuschinskaia, the only 
ones that have as yet been discovered in the long chain of the 
Ural which separates Europe and Asia, which presenis the most 
abundant eruptions of metals on its eastern slope, and which 
contains, in veins or in alluvium, gold, platina, osmUiret of iri- 
dium, diamonds, discovered by Count Poller in alluvia to the 
west of the lofty mountain of Catschcanar, zircon, sapphire, 
amethyst, ruby, topaz, beryl, garnet, anaiase, found by M. Rose, 
the celylanite, and other valuable productions of India and 
Brasul. 

I might extend the list of important lalwiirs performed in the 
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present year of his Majesty ^s reign, by speaking of the tr^ono- 
metrical observations of the west, which, by the union of Ae 1*. 
boUrs of Greneriils Schubert and Tenner, and of M. Struve, thb 
great astronomer of Dorpat, will elucidate the figure of the 
Earth on a great scale ;— of the geological oonstitution of Lake 
Baikal, which has been examined by M. Hess ;«*-of the magne- 
tic expedition of MM. Hansteen, Erman and Dowe, justly ceie^ 
brated over all Europe, the most extensive aad adventurous 
that has ever been undertaken by land (from Berlin and Chris- 
tiania to Kamtchatka, where it connects itself with the great la> 
hours of Captains Wrangell and Anjou) ; — ^lastly, of the cir- 
cumnavigation of the globe, which, by the command of the So- 
vereign, Captain Luethe has performed, and which, through 
the co-operation of three excellent naturalists, Dr Mertens, Ba^ 
ron Eittliz, and M. Fostels, has been productive of important 
results in Astronotny, Physics, Botany and Anatomy. 

I have undertaken to point out this community of efforts by 
which several portions of the empire have been explored, by the 
aid of modem science, by that of new instruments, and new 
methods, founded upon the analogy of facts fcnmerly unknoiWB. 
It is also by a community of interests that, having once more 
ventured upon a new journey, I have found pleasure in adorn- 
ing my discourse with names which have become dear to science. 
After having admired the richness of the mineral productions, 
the wonders of physical nature, one loves to point out (and it is 
a pleasdnt duty to perform in a strange land, in the midst of 
the assembly which listens to me) the intellectual richness of a 
nation, the labours of those useful men, disinterested in thieir 
devotion to science, who traverse their country, or, in solitude, 
prepare by study, by calculation and experiment, the discoveries 
of future generations. 

If, as we have proved by recent examples, the vast extent of 
the Russian Empire, which suipasses that of the visible part of 
the moon, requires the concurrence of numerous observers, this 
very extent also presents advantages of another kind, which 
have long been known to you, Gentlemen, but which, in their 
relation to the present state of our knowledge of the physical 
history of the earth, do not appear to me to have been suffi- 
ciently appreciated ; I would not speak of that immense scale, 

2 
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fromLlyoDia and FinlaDd to the Soutb. Sea,, which washes the 
shores of eastern Asia and Russian America, aa which the po- 
sitioD and formation of rocks of all ages may be studied, within 
the limits Qf the same empire ; the remains of those pelagic ani- 
.nuds which the ancient revolutions of our planet have buried 
in the bowels of the earth ; the gigantic bones of land quadru- 
peds now lost, or whose kindred species live only in the tropical 
r^OQs ; — I would not draw the attention of this assembly to 
^the aids which the geography of plants and animals (a science 
only commencing its existence) will one day derive from a more 
proficnind specific knowledge of the climatic distribution of or- 
,gani2ed beings, from the happy regions of the Chersonesus and 
Jkiingrelia, from the frontiers of Persia and Asia Minor, to the 
melancholy shores of the Frozen Ocean ;— I [M*efer confining 
myself to those variable phenomena whose regular periodicity, 
determined with the rigorous precision of astronomical observa- 
^ons, would lead directly to the discovery of the great laws of 
nature. 

. If, in the school of Alexandria, and at the splendid ^poch of 
the Arabians (the first masters in the art of observing and in« 
terrogating nature by means of experiment), the instruments 
which we owe to the great age of Galileo, Huygens and Fer- 
mat, had been known, we should now know, by comparative 
observations, if the height of the atmosphere, the quantity of 
water which it contains and precipitate and the mean tempe* 
ratu^e of places, have diminished in the course of ages; we 
dbould know the secular changes of the electro-magnetic charge 
of our planet, and the modifications which the temperature of 
the different strata of the globe, increa^ng in the ratio of the 
depth, may have undergone, whether through an augmentation 
of radiation, or from internal volcanic motions ; lastly ^ we 
should know the variations of the level of the ocean, the partial 
disturbances caused by the barometrical pressure in the equili* 
brium of the seas, and the relative frequency of certain winds, 
depending upon the form and surfaces of the continents. . M. 
Ostrogradsky would submit to his profound calculations these 
4ata, that had accumulated through ages, as he has recently 
solved with success one of the most difficvilt problems of the 
propagation of vibrations. 
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Unfortunately, in the phyacal Eciencee, the cinlization of 
Europe did not commence at so early a period. We are, as the 
priests of SeJB said of the Hellenes, a new people. The almost 
s'miultaneous invention of those organs by which we are brought 
into contact with the external world, — the tele.scope, the thermo- 
meter, the barometer, the pendulum, and that other instrument, 
the most general and the most powerful of all, the intinitesim^ 
calculus, — hardly dates thirty lustrums back. In this conflict of 
the powers of nature, which yet does not destroy her stability^ 
the periodical variations do not seem to surpass certain limits ; 
they make the entire system oEcillnte round a mean state of equi- 
librium,— at least such is the case in the present state of things 
since the great cataclysms which swallowed up so many gener*- 
tions of animals and plants. Now the value of the periodical 
change is determined with so much the more preciaon, the 
greater the interval between the extreme observations. 

It is the duty of the scientific bodies which are continually 
forming and renovating themselves, — the academies, the univer- 
sities, the many learned societies scattered over Europe, in the" 
two Americas, at the southern extremity of Africa, in India, and 
even in New Holland, which, although but of late so wild, al- 
ready possesses an observatory,— to observe, to measure, and, as 
it were, to watch over, what is variable in the economy of na- 
ture. The illustrious author of the Mecanique Celeste, has of- 
ten verbally expressed the same thought in the midst of the In- 
stitute, where I have bad the honour of aitting with him foi 
eighteen years. 

The western nations have carried into the different parts of 
the world those forms of civilization, that development of the 
human intellect, whose origin ascends to the epoch of the intel- 
lectual greatness of the Greeks, and to the gentle influence of 
Christianity. Divided in languages and manners, and in politi- 
cal and religious institutions, the enlightened nations form in 
our days but a single family (and this is one of the most beauti- 
ful results of modern civilization), when the object in view is 
the great interests of science, literature, and art, all that, spring- 
ing from an internal source, the depths of thought and feeling, 
elevates man abpve the vulgar cares of society. 

Jd this noble community of interests and action, mostsA' ^M'' 
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impcvtant problems which have reference to the physics of the 
globe, and which I have pointed out above, may, without doubt, 
become the object of simultaneous reseai-chcs ; but the immense 
extent of the Russian Empire in Europe, Asia, and America, 
presents pecuhar and local advantages, well worthy of occupy- 
ing, for one day, the thoughts of this illusirious society. An 
[impulse given from so high a source would produce a happy ac- 
tivity among the observers with which your country is honour- 
ed. I would venture to point out here, and to recommend to 
fyour notice, three objects which are not (as was once said under 
a misapprehension of the concatenation of human acquirements) 

L merely speculative and theoretical, but which have intimate re- 

} fereoce to the ordinary wants of life. 

I The nautical art, the teaching of which, encouraged by the 

. highest patronage, has, under the direction of a great navigator *, 
assumed so happy a development in this country, has, for cen- 
turies back, required a precise knowledge of the variations of 
the earth's magnetism in declination, inclination, and intensity 
of ftffces, for the declination of the needle in different seas, the 
appreciation of which is more exclusively required by manners, 
is intimately connected in theory with two other elements, the 
inclination and the intensity measured by osciUalions. At no 
former period did the knowledge of the variations of the terres- 
ttial magnetism make so rapid advances as witliin the last thirty 
years. The angles which the needle forms with the vertical and 
the meridian of the place, — the intensity offerees, of which I have 
had the good fortune to ascertain the increase from the equator 
to tbe magnetic pole,— -the horary variations of inclination, dec!i< 

I nation, and intensity, oilen modi^ed by the aurora borealis, 
earthquakes, and mysterious motions in the inteiior of the earth, 
—the irregular disturbances of the needle, which I have designat- 
ed, in a long course of observations, by the name of magnetic tem- 
pests, — have, in their turn, become objects of the most laborious 
researches. The great discoveries of Oerstedt, Arago, Ampere, 
Seebeck, Morichini, and Mrs Somerville, have revealed to us 
the mutual relations of magnetism with electricity, heat and solar 
light. Tiiere are only three metals. Iron, Nickel, and Cobalt, 
that become magnetic. The surprising phenomenon of rotatory 

I magnetism, which my illustrious friend M. Arago first made 

■ * Adniirol Eriisenstcnii 
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known, shews us that nearly all the bodies in nature are tranai. 
torily susceptible of electro-magnetic actions. The Russian 
empire is the only country on earth traversed by two lines with- 
out declination, or along which the needle is directed towards 
the poles of the earth. One of these two lines, whose positioa 
and periodical motion of translation from east to west, are the 
principal elements of a future theory of the terrestrial magnetism^ 
passes, according to the last researches of MM. Hansteen and 
Erman, between Mourom and Nijui-Novogorod ; the second^ 
some degrees to the east of Irkoutsk betweoi Parchnikaia and 
Jarbinsk. Their prolongation northwards, and the rapidity of 
their motion westward, are not yet known. The physics of the 
globe require the complete tracing of the two lines without der 
clination, at equi-distant periods, for example, every ten years,—- 
the predse determination of the absolute variations of inclinatioai 
and intensity at all the points wh^re MM. Hansteen, Erman^ 
and myself, have observed in Europe, between St Petersburg^ 
Cazan and Astracan, in Northern Asia between Jekaterinbuig, 
Miask, Oust-Kamenogorsk, Obdorsk, and Jakoutsk. These re- 
sults cannot be obtained by strangers who traverse the oountiy 
in a single direction, and at a single period. There is required 
a system of combined observations, carried on during a long pe» 
riod of time, and confided to observers established in the differ- 
ent countries. St Petersburg, Moscow, and Cazan, are fortu* 
nately situated very near the first line of no declination, which 
traverses European Russia. Eiacbta and Verkhn&Oudinsk pie- 
sent advantages for the second or Siberian line. When we re- 
flect on the comparative precision of observations made at sea 
and on land, with the aid of the instruments of Borda, Bessel, 
and Gambey, we may easily be persuaded that Russia, by its 
position, is capable of forwarding the theory of magnetism in a 
very great d^ee, in the space of twenty years. In speaking 
of these matters, I am only, gentlemen, in a manner, the inter- 
preter of your deares: The manner in which you reo^ved the 
request which I addressed to you, seven months ago, relative to 
the correspondent observations of horary variations made at 
Paris, at Berlin, in a mine at Freyberg, and at Cazan, by the 
learned and laborious astronomer M. Simonofl^, has proved that 
the Imperial Academy will worthily second the other academies 
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rf Europe in the thorny, but useful, research into the periodi- 
dtjr of aU the magnetic phenomena. 

< Htfae resolution of the problem which I have just pointed 
out, is equally important for the f^ysical history of our planet 
and the improvement of the art of navigation, the second object 
.which I have to lay before you, and for which the extent of the 
empire presents immrase advantages, is more immediately con- 
nected with general wants, — the cultivation of the soil, the exa* 
mination of the configuration of the ground, the exact know- 
ledge of the humidity of the air, which visibly decr^uses with 
the destruction of the forests and the diminution of the water of 
lakes and rivers. The first and noblest object of science re» 
sides ' undoubtedly in themselves, in the enlargement of the 
sphere of ideas, and^of the intellectual power of man. It is not 
in the bosom of an academy like yours, under the monarch who 
regulates the destinies of the empire, that the research of great 
physieal truths requires the support of a Material and external 
interest, of an immediate application to the wants of social 
life; but when the sciences, without deviating from their noble 
primary object, are capable of exercising a direct influence upon 
agriculture and the arts (which are too exclusively called use- 
ful), it is the duty of the philosopher to point out these rela- 
tions between the scientific investigation of countries, and the 
increase of territorial riches. 

. A country which extends over more than 135 degrees of 
bn^tude, from the happy zone of the olive to the climates in 
which the ground is only covered with lichens, is more than any 
other capable of advancing the study of the atmosphere, the 
knowledge of the mean temperatures of the year, and, what is 
much more important for the cycle of vegetation, that of the 
distribution of the annual heat among the different seasons. 
Add to these data for obtaining a group of facts intimately 
ccmnected with each other, the variable pressure of the air, and 
the relation of this pressure to the predominant winds and the 
temperature, the extent of the horary variations of the barome- 
ter (which under the tropics, transform a tube filled with mer« 
cury into a kind of time-piece of most imperturbable regularity 
in its progress), the hygrometric state of the air, and the annual 
quantity of rain, which it is of so much importance to the 
agriculturist to know. When the varied inflections of the 
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iBotberm^ tines, or lines of equal heat, shall be traced by 
rate observations, and continued at least five years, in Euro] 
Russia and Siberia ; when they shall have been prolonged tq 
the western coasts of America, where an excellent navigattX 
Captain Wrangel, is soon to reside,^the science of the distribiw 
in of heat at the surface of the globe, and in the strata accea^ 
;vble to our researches, will be estabUshed upon solid founda- 
tions. 

The government of the United States of North America, 
keenly interested in the progress of population, and of an exteo- 
uve cultivation of useful plants, has long been sensible of the 
advantages afforded by the great extent of its possessions from 
^die Atlantic to the Rocky Mountains, from Louisiana and Flo- 
:, where the sugar-cane is cultivated, to the Canadian lakes. 
[eteorolf^cal instruments, after being comiMred with each 
ler, have been distributed over a great number of places, the 
^■election of which has been submitted to minute discussion, 
the annual results, reduced to a small number of figures, are 
^blished by a central committee, which watches over the unU 
formity of the observations and calculations. I have already 
pointed out in a memoir, in which I have discussed the general 
causes upon which the differences of climate in the same lati- 
tude depend, on how great a scale tliis beautiful example of the 
jUnited States might be followed in the Russian Empire * 

We are happily far removed from the period when philoso- 
phers thought they knew the climate of a place, when they 
knew the extremes of temperature attained by the thennome- 
ter in winter and summer. A uniform method, founded upon 
the choice of hours, and up to the level of our recently acquir- 
ed knowledge of the true means of the days, months, and whole 
year, will replace the old and defective methods. By this in- 
vestigation, various prejudices respecting the selection of tibjects 
of cultivation, the possibility of planting the vine, the mulberry, 
the chesnut, or the oak, will disappear in certain provinces of 
the empire. To extend it to the most remote parts, we may 
reckon upon the enli^tened co-operation of many well-educated 
young officers, with whom the Corps des Mines is honoured, 
that of physicians animated by zeal for the physical sciences, 
• This beaulifta memwr was published in vol. iv. of the New Series of thin 
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and upon the pupils of that excellent institution, the School of 
Canals, Bridges, and Hoads, in which matliematical studies of a 
bi^ order give rise to a kind of instmctive taste for order and 
fHvdsion. 

Along with the two objects of research which we have just 
examined in their relation to the extent of the empire (the earth's 
inflgnetisDi and the study of the atmosphere, which leads at the 
same -tJme, by the aid of the mean heights of the barometer, to 
the improved knowledge of the conliguration of the ground), I 
would mention, in concluding, a third kind of inquiry of a more 
local interest, although connected with the great questions of 
physical geography, A considerable part of the earth's surface 
around the Caspian Sea, is inferior to the level of the Black Sea 
and the Baltic. This depression, which had been supposed for 
more than a century, and which has been measured by the 
laborious efforts of MM. Parrot and Engelhardt, may be 
ranked among the most surprising geognosiical phenomena. 
The exact determinarion of the mean annual barometric height 
of the city of Orenburg, which we owe to MM. Hoffmann and 
Helmerssen ; a levelling (niveUement par station ?) made by 
the aid of the barometer, by the same observers, from Orenburg 
to Gourief, the eastern port of the Cagpian Sea ; corresponding 
measures taken during several months in these two places ; and, 
lastly, observations recently made by us at Astracan and at the 
mouth of the Volga, corresponding at once to Sarepta, Orenburg, 
Cazan, and Moscow, will serve, when all ihe data are brought 
together and rigorously calculated, to verify the absolute height 
of this internal basin. 

On the northern side of the Caspian Sea, every thing appears 
to indicate at the present day a progressive diminution of the 
level of the waters ; but without giving too much credit to the 
report of Hanway (an old English traveller, of otherwise re- 
spectable character), about the periodical ridngs and fallings, we 
cannot deny the encroachments of the Caspian Sea near the an- 
cient city of Terek (perhaps the old town of Terek or Old Terek) 
and to the south of the mouth of the Cyrus, where scattered 
trunks of trees, the remains of a forest, are seen always inun- 
dated. The islet of Pogorelaia Plita, on thecontrary, seems to 
be progressively extending and rising above the waves, which. 
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not many years ago covered it, previous to the flames whidi 
were percmved by navigators at a distanoe. 

To solve in a satisfactory manner the great problems relative 
to the depression, which is perhaps variable, of the level of the 
waters, .and of that of the continental basin of the Caspian Sea, 
it were desirable that there should be traced a soundings line 
around this ba»n, in the plains of Sarepta, Ouralsk, and Oren- 
burg, by unidng the points which are precisely at the level of 
the Baltic and Black Seas ; that it should be determined bjr 
marks placed on the coasts all round the Caspian Sea (like the 
marks placed nearly a century ago on the coasts of Sweden^ by 
the directions of the Stockholm i^cademy), whether there be a 
general or partial, a continuous or periodical, fall of the waters^ 
or whether (as the great geologist M. Leopold de Buch sup^i 
poses in respect to Scandinavia) a part of the neighbouring land 
is elevated or depressed by volcanic causes, acting at iTpro^nffe 
depths in the interior* of the globe. The mountainous isthmua 
of Caucasus, partly composed of trachyte and other rocks, 
which undoubtedly owe their origin to volcanic fires, margins 
the Caspian Sea to the west, while it is surrounded to the eluft 
by tertiary and secondary formations, which extend towards 
those countries of ancient celebrity, for the knowledge of whict 
Europe is indebted to the important work of Baron Meyeo^ 
dorf. 

In these general views, which I submit to your enlightened 
consideration, I have attempted to point out some of the advan- 
tages which the physical history of the globe might derive from 
the position and extent of this empire. I have exposed the 
views which vividly presented themselves to me, in sight of the 
regions from which I have just returned. It has appeared to 
me more suitable to render a public testimony of approbation to 
those who, under the auspices of the government, have pursued 
the same career as myself, and to direct the attention to what 
remains to be done for the advancement of science, and for the 
glory of your country, than to speak of my own efforts, and 
compress within a narrow compass the results of observations, 
which have still to be compared with the great mass of partial 
data which you have collected. 

I have alluded in this discourse to the extent of country 
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wbicfa separates tbe line of no magnetic variation, to the east of 
Lake Baikal from the basin of the Caspian Sea, the valleys of 
the Cyrus, and the frozen summits of Caucasus. At these 
oameB the mind involuntarily reverts to that recent struggle, in 
which the moderation of the conqueror has increased the glory 
of his ann&» which has opened up new paths to commerce, and 
has ensured the deliverance of Greece, the long abandoned 
cradle of the civilization of our ancestors. But it is not in this 
peaceful assembly that I ought to celebrate the glory of arms. 
The august monarch, who has deigned to call me to this oouo- 
try, and to smile upon my labours, presents himself to my ima- 
gination as a peace-making genius. Vivifying by his example 
all that is true, great, and generous, he has delighted, since the 
dawn of his rdgn, in protecting the study of the sciences which 
nourish and strengthen the understanding, and that of litera- 
ture and the arts, which embellish life, and add to the comfort 
of society. 



On Artesian or Overflozving Wells* 

Im some districts of France, England, and North America, 
the want of good spring-water is supplied very successfully by 
boring to a considerable depth into the ground, when a great 
quantity of very pure water rises to the surface, and, in many 
cases, is even projected to a considerable height above the sur- 
face of the earth. Wells of this description are called in Eng- 
land Overflowing Wells, and in France Fontaines JaiUissanteSy 
PuitsJbriSy or Puits Jrtesiens. The latter name is derived 
from the circumstance of their having been long in very 
extensive use in the district of Artois. From thence these 
weUs were introduced into other parts of France, yet, in gene- 
ral, much more sparingly than might have been expected from 
•their acknowledged utility, and the peculiarly favourable nature 
of these districts for their employment. For this reason, for 
-these ten years past, several scientific societies, as the Societi 
^Encouragement pour Tlndustrie naiionale^ and the Society 
royale et centrale d^Agriculturey have offered prizes, to diffuse 
this useful discovery throughout France ; and in consequence 
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of these endeavours, severul treatises uiid publjcalious have 
late drawn our attention to this interesting and important car 
cumstance. It will not, therefore, be misplaced, to give a shoft 
exposition of the scientific information which we may deriw 
from artesian wells ; at the same lime, it will perhaps be in ( 
power to correct some of the erroneous notions upon the mi 
of origin of subterranean waters, and upon the possibility of djft* 
covering theiit. 

We owe the most complete and authentic information 
Artesian wells to M. F. Gamier. His work, De tArt du 
tainier sondtiir et des PuHs Artcsiens, which was crowned, 
the year 1821, with the prize of 3000 francs, by the Sodt 
^Encouragement, and has been printed at the expense of ll 
French Government, and of which a second edition has sini 
appeared in 1826", contains not only clear directions for boriii 
these wells, with plans of ihe requisite inatrmnents, bat ah 
such sound views regarding the origin of subterraneaR aqueoaf 
reservoirs, and so well founded on facts, that wc cannot be ^ 
wrong in supposing everywhere the same, or similar relation! 
wherever we have hitherto succeeded in conducting to the sui 
face tliese collections of water. We therefore think that th( 
subject cannot be better introduced to the attention of those 
■who are yet quite unacquainted with it, than by shortly cobk. 
municating the substance of the above-mentioned essay, apaBt 
from all technicalities. 

The observations of M. Gamier were especially directed to 
the department of the Pas-de-Calais. The constitution of thia: 
district, with the exception of some primitive ridges in the vici-. 
nity of Boulogne, consists essentially of two portions^ of a lim»- 
fitone plateau, called the High Land, intersected by many 
valleys, — and (rf alluvial deposites, which extend in an immeni 
plain as far as Holland and llie north of Germany. The hmt 
stone, only very thinly covered with soil, Is stratified, full of fi&^ 
sures, and the same with that which forms the basis of Picardy,, 
Normandy, and Champaigne. The lineof junction of the limi 
stone and alluvial deposites is principally directed from SE. i 

* A Gennan transkticn of the Ttnt edition, by Wnlilaul' V. Wolilenstein,, 
appeared at Tiennaiii 1024. 
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aw., from between Arras and Lille to Calais : a little to the 
south of the lost of which, the Cap-blanc-nez consists of this 



By far the greater part of the Artesian wells, which are bored 
in this district, lie to the north of this line, where the newer 
cover of beds of sand and clay have yet attained no great thick- 
ness ; and experience trachcs us that water is not found tjll the 
borer reaches as far as the limestone, or has penetrated into it. 
Few wells lie to the south of this line, in the limestone forma- 
tion itself. But the relations of these last are quite the same as 
those of the others; they arc found, for example, in valleys of 
the formalion, the bottoms of which are covered with the same 
masses which form the greater plain ; we even here do not meet 
with water, till the waterproof stratum of clay, resting on the 
limestone, has been penetrated. When, which is not unfre- 
ijuently the case, water is met with before this, in the beds of 
sand and loam, its impurity, and the feebleness of its gropul- 
snon upwards, shew that it is derived from quite another source 
than the pure water of the Artesian wells. 

From these relations, which are elucidated in Gamier's work 
by the profiles of several boring works, it is sufficiently evident, 
that the water, which ascends through the shafts, is always de- 
rived from the deep-lying points of the limestone strata, from 
the subterranean slope of the mass of the rock. A farther 
proof of the Artesian wells deriving their supplies only from 
this source, is derived from the observation made in several 
places, as, for example, at Lillers and Bethune, that, when one 
of two adjoining wells, lying in the same line of direction as 
that of the limestone formation, is rendered muddy by the pis- 
ton of the pump, the water of the other is simultaneously milky, 
from the suspension of minute particles of lime. The origin of 
the Artesian wells can therefore hardly be doubted. It is well 
known how numerous and extensive are the fissures, often miles 
in length, contained in the limestone of this part of France, how 
quickly the rain-water is absorbed on the high grounds, and 
how abundantly it re-appears, in the form of springs, at the foot 
of these hills." If any proof of this was required from the 
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work of Gamier, it only requires to be mentioiied that, apoog 
the many streams of water which issue forth with much vio- 
lence from the fissures in the limestone rock of the steep dedi- 
vity of Cap-blanc-nez, and which are ccmstantly undennining 
it, also another proof of the existence of more extensive ex- 
cavatioDS in this district, and which are continually becoming 
larger, is in the sinking of the ground, — ^for example, in the 
arrtmdissemeni of S. Paul, being a not unfrequent occurrence. 
If we now reflect, the limestone strata have a portion indined 
to the horizon, and that their outgoing often forms the highest 
point of the district, there can be no doubt that the Arteoan 
weUs are only supplied by the atmospheric water, which falli 
on the upper part of the limestone strata, and sinks down 
through the various canals which they contain : in a word, that 
they represent the shorter legs of a s3^on, the longer cyf whidi 

subterranean canals in limestone mountains, is certainly that deieribed bj 
SaussuA ( Vogage* dans ks AlpeSy ed. 4. t. L p^ S09), at the Lac de Jomm, 
This little lake, in the Jura, receives the water of the larger lake of Kouas, 
and of several rivulets, without its having any other outlet, on account of 
its being situate in a valley surrounded by heights, than by the numerous 
crevices between the nearly vertical strata of limestone. On the north-wesl 
side, the lake has made for itself a way to them, and has formed a deep hol- 
low, by the bottom of which the water is soon absorbed* The inhabitants d 
the valley have also formed similar outlets. As it is very important for 
them that the water maintain a nearly uniform level, they lead the lake^ 
when it overflows, into little reservoirs, which they have dug down to the 
limestone rock, and are eight or ten feet broad, by fifteen to twenty deep, 
and which they carefully clear from the mud which collects in it. One could 
hardly have believed that these reservoirs, or, as they are called there, fun- 
nels {enionnoirs), both natural and artificial, gave rise to the springs of Oibe, 
lying 680 feet lower, and three-fourths of a league from the north end «f the 
lake, if "an accidental occurrence, in the year 1776* had not set it beyond a 
doubt. At that time, the inhabitants, in order to lay dry the little lake, and 
to clear out its outlets by the entonnoirs^ dammed up the lake of Rouas, 
which empties into it ; but this lake became at one time so much swollen^ that 
it burst the embankment* and rushed downwards with great Tiolenee int» 
the lesser one, which by that means became very turbid. The coiiiwquence 
of this was, that the usually pure spring of Orbe became shortly after dirty 
and impure. Yet the connexion of the lake of Joux with the springs of 
Orbe seems to have been suspected from a very early period, bs the stream 
which connects the two lakes above has also the name of Orbe ; therefore it 
has been clearly marked for a portion of the river which discharges itself into 
the lake of Neufchatel. 
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is buried in the rock. M. Gamier is so convinced of the trutli 
of this prtudple, that lie only advises tlie boring of wells in the 
ralleys of those districts whose elevations contain the outgoing 
of a cavernous limestone. 

Besides, upon a review of the appearances observed in Artu- 
sian wells, it is evidently suflicient, that an Inclined stratum of 
a fissured or porous limestone he included between two water- 
proof beds of clay, one of which sets a limit to (he inking of 
the water downwards, and the other which keeps it bat'k from 
^v.e. The existence of such a cover is evinced by all boring 
vorks: a waterproof stratum of clay must always be pene- 
Irsted, before reaching the spring-water. But also, it can easily 
be conceived, that the undermost layer is never wanting ; and 
although, for the most part, some thinner strata of limestone 
supply its place, yet the strata, "which conduct the water, always 
contain it in crevices, which arc much more numerous on the 
surface than in the centre of the beds: thus there is a demon- 
stration, as in a boring-work at BLengel, that, even in the lime- 
stone itself, beds of clay occur. From these circumstances, it 
is easily explained how we can never hope to sink Artesian wells 
in granite, gneiss, porphyry, serp^itine, &c. Even in schistose 
mountains, it would not be advisable to sink these wells, be- 
cause, even if found, it would be very easily impregnated wiih 
sulphuretted hydrogen, from the abundance of pyrites occurring 
in these strata, and thus be unfitted for many uses. Limestone, 
(HI the contrary, which is very insoluble, experience teaches us, 
yields a very pure water. 

Other districts, where water has been bored for, shew a simi- 
lar geognostic constitution to the Pas de Calais. M. Gamier 
notices this, with regard to Boston, in America, and Sheemess ", 
in England. I^ondon, where many sugar-works, distUleries^, 
and breweries, have, for a long time, been principally supplied 
with water from Artesian wells, lies in the middle of a basin- 
sb^>ed hollow, the fundamental rock of which is a limestone 
belonging to the chalk formation ; which also forms the heights 

• Very pure and clear waler was here found at a rlcpth of 5B0 feel, under 
the cla; in a chalk^r limestone, which sprung nt first 344 feet higli, then 
MUlk, and now Temaius IfO feet under the surfat^e of the ground. 
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in the vicinity, and which is covered, tliough at times noJt im* 
mediately, by a waterproof clay. The wells, wliidi are not 
sunk to this, the London day^ give abundance cyf clevy but 
mostly very hard, water ; while those which penetrate through 
the London clay, into the subjacent phutic daffy a fomatkn 
immediately covering the chalk, and consisting of alternating 
beds of sand, clay and boidders, yields a very soft and pure 
water *, which, on piercing this day, often ascends with siich 
violence, that the workmen have scarcely time to escape f . Here 
the plasUc clay seems to be either the conducting medium^ or 
the reservior of the water yidded by the chalk. Paris is known 
to be ffltoate in a district whose geognostic relations are almost 
identical with those of London, and therefore we cannot won- 
d^ that there, as well as in many other parts of the north and 
east of France, Artesian wells may everywhere be sunk; nor 
can we doubt of the extension of this very useful discovery p 
The soil of Vienna seems also to be well adapted for the pur- 
pose, as partly appears from a geognostic description of Provost ||, 
and partly from the details given by Popowitch ^ of one of diese 
springs in a suburb of Vienna, if new bores do not lead to un- 
satisfactory results IT. In the environs of Modena, Rammazini 

* It contains some carbonate of soda, about 4 grains per quart*—- Jimm. qf 
Science f voL xiv. p. 145. 

-f- Conybeare and Philips, Outlines of ffie Geology of Englandj &c. pt. L p. 94k 

X Most of those which have been bored in the town and its immediate 
vicinity, remain under the sur&ce of the ground, although they are often 
several feet above the surface of the Seine and the common wells. Among a 
considerable number of those which are enumerated by M. Hericart de 
Thury, in the Annal. de V Industrie^ t. ii. p. 58, there are several &om whicli 
the water is projected, at least at first, with great forces and not without 
danger, tax above the heads of the workmen. This, for instance^ was the 
case with one, which, in the year 1780, was bored in the Vauxhall Gaidena, 
and the level of the water of which has ever since been as high as the sur- 
fece. This water comes from a depth of forty yards ; but on account of the 
stoney character of the soil and the consequent expense, they are usually only 
about half as deep ; and this may perhaps be one of the causes that pana- 
nent spring-wells have not yet been sunk. 

II Jowm. de Physique^ t. 91. p. 347, & t. 92. p. 428. 

§ Observations of tJie Physico^Economical Society of the PalaHnale for 1770 
pt 2. p, 169. 

^ Riepl, in an appendix to the German translation of M. Gamier*s work, 
p. 162. 
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hss already mode us acquainted with one ut' tlie oldest spring- 
ireils of this kind*; and from Shaw, we learn, that, even at 
Alters, in the village Wad-Reag, appearances exactly Bimilar 
to tbose in the Comt^ d'Artois are to be seen f. 

The number of these examples might certainly be increased ; 
only the few which are already adduced, and the frequency of 
[he geognostic relations, which we have seen to be conditions to 
the boring of Artesiaa wells, will sufficiently justify the conclu- 
sion, that wherever these relations occur, we may calculate on 
meeting with a spring of water. By no means, however, ought 
the vain, liope to be indulged, which has been published within 
this short time in a very uncritical essay in the BibHotbeque 
UnivPTselle, t. xxxix. p. 193 and 204, that, in every part of the 
earth where we bore skilfully, a fortunate result may be ex- 
pected. 

£ven in a district of the proper constitution, the meeting with 
these springs depends, in some measure, on accident. Where, 
for example, we must sink into tlie limestone itself, the result 
is oaturally dependent on our meeting in time with a vein of 
water or not. Thus Gamier mentions, that an inhahitant of 
Bethune, after he had penetrated through 70 feet of alluvium, 
and 30 feet of limestone, met with a spring which ascended to 
the surface; white a neighbour,, whose shaft almost touched 
that of the former, met with no water, although be had pene- 
trated 70 feet of sand and clay, and then 105 feet into the lime- 
stone, so that he was altogether 75 feet deeper than his neigh- 
bour. In the citadel of Calais, they were obliged to carry the 
shaft to the depth of 110-5 yards before pure water was 
found ; what was met with before this, was saline and brackish. 
The same is the case in England, where, at least near L(»idon, 
they are not sunk to the chalk ; the depth of the stratum which 
leads the water is very different. Mile-end is 36, Tottenham 
70, Epping 340, and HunterVhole 410 feet above the level of 
the Thames ; and, in the first place, water was found 70, in the 
second 60, and, in the third, 80 feet above the same level ; but 
in the last situation, 130 feet above it. — {Conybeare, n. a. p. 36.) 
* Ih FosRvim JVuAnouiuni adoHTaiida teaiwtignie, of which an abridgment 
is pven in the Act. Emdil. of 1692, p. 505. Also Leibnitz, in hib Pmegm, 
p. 76, expressly epeaka of it. 
f Delametherie, Tlitme de la Terre, t. iv- p. S4G. 
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It is not unfrequent, again, to cut across s^eral veins of water 
with one boring-shaft. This was the case in a well at the 
brewery of Messrs Liptrap and Smith, a mile east of London, 
where, partly by digging, parlly by boring, a depth of 370 feet 
was reached. The first spring was found above the London 
clay, the three following under it in the plastic clay, and the 
last in the limestone, 123 feet below its upper margin. The 
springs which rose from the plastic clay, all ascended to the 
some height, namely, to high water-mark on the Thames, which 
is there 36 feel under the surface of the surrounding country,— 
(Conybearey n. a. p. 45.) * Likewise, in sinking a well in St 
Ow«n (as mentioned in the Globe, No. £4, for this year), five 
difierent veins of water were intersected. 

Of the last case, M. Hericart de Thury mentions the curious 
circumstance, that an already existing Artesian well, in the vi- 
cinity of which the new one was sunk, was not at all affected by 
Jt+. Both together yield about 700 cubic yards of water in 
S4 hours. A similar case, where two adjoining springs do not 
appear to have distiu-Iied one another, is mentioned by the same 
author, in the AnntU. de TInditstrie, t. li, p. 63. At £f»nay-, 
near St Denis, in one of the highest points of the park of the 
Countess Grollier, 16'5 yards above the mean level of the 
Seine, two weils were bored at the distance of a yard from one 
another, each of which yielded from 85 to 40 cubic yards, off 
from 38 to 39,000 litres of water in 24 hours. The source of 
the first was at a depth of 54-4 yards, and its surface remained 
4-55 yards under the surface of the ground. The same wa4 
the case with the second, when it was sunk to an equal depth; 
but after the boring was carried to GT-S yards, the water rosft 
0-38 yards above the surface of the ground. In I^ondon, j*e- 
nomcna have even occurred that indicate very distant wells t«i 
stand in a cerlmn connexion with one another. Neither is it 
striking, that on the sea seast, where ordinary springs are ofte»- 

I ablated by the ebb and flow of the sea, wcHs of this descripi' 
Eftstal 
jtoaitii 



The water thus in do way rose 3G i'ect above the sarEice of the ground^ 

Btaled In the apjieiidix to the German translation of Garnier's work. 

+ It la not stntnge thai, as was here the caec, the horing-iron was Stroiis-i' 

,V*i>aRnatic Even rods of iron at rest, in a perpendfciilar position, beco*W_^ 

[(■•gnetie : how much niore must il be the tasc in an qicrBtion, when, ia thiC 

subjected to violent shocka ? This magnetic iTopertir of liie 

ig-iron is a vcrj common appearante. 
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tion ^ould be subject to a similar disturbance. M. Ilericart de 
Tbiuy mentions this of a well bured to the depth of 17 yards 
■t Noyelle-Bur-Mer. — (Armal. detlndiistricy t. ii. p. 66)- At 
tOK of ebb, its level is 3 yards under ground, wliile at flood, 
it is on a level with it : a very ingenious valve has, therefore, 
been constructed, to maintain the well even during ebb at the 
faigber level. Situitar oscillations also occur in the Artesian 
wells at Abbeville, besides others at Dieppe, Muntreuil, Depart- 
ment of Calvades, and the United States. 

What extensive fissures the water here and there must liil, is 
Dot only demonstraled by the magnitude of many of these 
springs, but also by a circumstance inentiuned by M. Gamier, 
OB the authority of M. Hericart de Thury. In a brewery at 
Paris, near the barrier towards Fontainbleau, a well, SO yards 
deep, ceased to yield any more water. They, therefore, resol- 
ved to sink the shaft deeper. But a depth of 19 yards was 
scarcely reached, when suddenly the borer sunk down into a 
crevioc for more than 7 yards, and would have been inevitaUy 
lost, as even then it did not reach the ground, if fortunately a 
cross bar of wood had not been passed through the eye at the 
lop of the ioslrument. The boring machine was tossed too antl 
fro, as if it was moved by a large body of water, jtnd, when 
after much diHiculty, it was drawn up to the opening, the water 
suddenly sprung 10 yards above the heads of the workmen, so 
that tliey tx)utd scarcely escape quickly enough, and were oblig- 
ed to leave all their implements in tlie well. Ever unce, the 
water has stood 12 yards above the circle, which serves m a 
foundation to the wall of the welL 

This irruption of the water, oq first plerdng these subter- 
ranean reservoirs, is often very violent, and is no small proof of 
the copiousness of many of these wells. Some striking examples 
of this are quoted from England in the Bibliotheque Univer- 
aelle, t. xxxix. p. 199- A Mr Brook had sunk a bore in his 
garden 360 feet deep, and 4-5 inches in diameter, from which 
the water was discharged so copiously, that it not only over- 
flowed the whole yard round the house, but also submerged the 
adjmning cellars. The damage was so great that the neighbours 
lodged a complaint, and the police were required to interpose. 
Two men now tried to close the bore with a wooden peg, but 
they were constantly driven back by the violence of the water^ 



120 On Artesian or Over/hwing Wetts. 

even when a third came to their asaistanoe. They were equally 
inaqpable of restraining the water by an inm-atopper. At last 
they took the advice of a mason, and planted several tubes of 
small diameter over the bore, and thus succeeded at last in mas* 
tering the water. 

At a Mr Lprd^s, in Tooting, where a bore had been dosed, ijbe 
water worked with such violence under the ground, that it biiric 
forth in a space 15 yards in circumference, and certainly ike 
walls would have been brought down if free vent had not been 
^ven to it This spring, say the informants, on account of 
the height of its jet, and the quantity of water (600 litres psr 
minute), is worthy of being in a public square. 

The stream of a well belonging to a neighbour of Mr Lord, 
drove a water-wheel of 5 feet in diameter, and this agun set a 
pump in motion which carried the water to the top of a direfr- 
storied house. 

Even in the north east of France these overflowing and spring- 
ing wells are by no means rare, as is seen from M. Hericart de 
Thury'^s notice in the Annal. de T Industrie. At Ereutiwald, 
in the department of the Moselle, one has been sunk 60 metres ; 
at St Quentin, in the department of the Aisne, there are two 
similar ones which flow over their brinks ; further, at Prix, near 
Mezieres, there is one 143 yards deep, which rises about 0*5 
of a yard above the ground. At St Amand, in the department 
of the north, were three wells, bored to a depth of 45 yards, 
the water of which sprang a yard out of the ground, and has 
never diminished since*. 

At Rieulay, in the valley of Scarpe, towards the end of last 
century, in searching for coal» they came on a stream of water, 

* A remarkable circumstance, although not immediately connected with 
Artesian wells, is related by Hericart de Thury, of the sulphureous spring 
of Bouillon, near St Amand. In the year 1697, when they began to zepdt 
the reservoir of this spring for receiving the iresh water, such a sudden dis- 
engagement of sulphuretted hydrogen took place, probably from another dU 
rection being given to it by the masonry, that an immense mass of water, 
mud, and sand was projected. It was curious enough, too, that several coins 
of different Roman emperors appeared at the surface, and more than 200 
images, sculptured in wood. Most of these were much de&ced by lying long 
in the water, yet M. Bottin believes, from his memoir in the Memoimi de im 
SocietU Royale des Antiquaries de France^ that, at the time of the introduction 
of X!hrl8tianity into these places, they were thrown into the well from fear of 
the zeal of the holy Amand, Bishop of Tougrcs. 



which sprang to the height of a yard above the ground, as 
Ihiek as a man's arm, and yielded enough of water to drive an 
iidjoiiiing mill. 

Also, at Gonneheco, near Bethuae, in the department of Pas- 
du-Calais, a milUwheel, 3 yards in diameter, was driven by the 
united water of four wells, bored to a depth of 45 yards, and 
thus 200 kilogrammes of meal were ground in S4 hours. The 
water of these wells rose 3'57 yards out of the ground. 

Equally noted for their abundance, as for their utility, are 
those at Houbaix, near Arras. This little town was in danger 
of losing, from want of water, its principal support, the silk-spin- 
ning and dye-works, when M. Haljette succeeded, after much 
difficulty, in boiing several very copious wells, one of which 
even yields 288 cubic yards of water in a day, or double the 
power of a steam-engine of 20 horse power. The Society dc 
tEncouragemmt in Paris has rewarded the meritorious M. Hal- 
lette with the prize of 3000 francs. 

Lastly, the overflowing or spouting wells, those which have 
been lately discovered at Amalienbad, near Laugenbruck, in the 
county of Baden, are worthy of notice. They are bored 58 feet 
deep, and yet ascend 8 feet above the surface of the ground. 
Their water, which amounts to 460 tterces a day, is very 
free from salts, as are the most of the Artesian wells, but is dis- 
tinguished from them by containing sulphuretted hydrogen, 
evidently from the bituminous pyritous slaty coal from which this 
spring seems to rise. The temperature ()f this artificial natural 
sulphureous water is 55"— -56°^ V.— (Berlin Nachr'ichi, v. 9, 
Oct. of this year.) 

Agreeably to the design of this review, we have hitherto 
spoken chiefly of those appearances which lelato to the boring of 
fresh water springs. The same phenomena, however, are afford- 
ed by salt springs, and often in a very marked manner. 

We shall here only notice one of the most striking examples of 
this description, an event which marked the opening of the salt 
shaft at Diirrenberg. By the perseverance of the superintendant 
of the salt works, the Counsellor of Mines Borlach, the shaft had 
already reached a depth of 113 fathoms, when, on the 15th 
September 1763, tlie salt water suddenly burst through a layer 
of gypsum 23 inches thick, which formed the floor of the shaft ; 
and notwithstanding the most active working of tlie machinery, 
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within three hours and a half it had GUed the whole depth- gf 
the shaft, which was 79L feet, and 5 ells square, and oyw- 
flowed its margin. One of the workmen was caught by the salt 
wat^, and, wonderfully enough, raised S6S feet hij^ la the 
shaft without being hurt After more than 40 years, in the 
years 180S-1806, the salt spring still exerted sudi a pvesnire, 
that, according to the calculation of the Inspector of Salt-warksy 
Bischof, it could rise 5 ells above the highest margin of the 
shaft Also at Kdsen the salt water reaches the surfjsoe from a 
depth of 86 fathoms (616 feet)*. Similar overflowing weHs 
have also been lately hored at Nauheim, in the Wetterau, at 
Unna, in Westphalia, and in several other places. 

This cannot be the place to prove the advantajges of bond 
wells over dug ones, in an economical point of view, nor in 
what way they may be most advantageously employed ; this 
must be left to tecbnolo^cal treatises ; besides, oompleteinfor- 
mation on every thing which is important, in a practical point 
of view, may be obtained from the work of M. Gramier, w\adk 
we have so often quotedf . Yet a few historical points regui- 
ing the boring of fresh water wells still remain to be mentioa- 
cd. It is unknown who first turned the miner^s boring-iron to 
this usej. Ramazzini^s work, which was published in the year 

* Geognostische Arbeiten, v. J. C. Freiesleben. Baud. iL S. 208.»-Bi8chof 
in Karsten Archis. Baud. xx. S. 17' 

•)- R. F, SeWmany on the Use of Miner^s Boring-irons, Ldpzig 1823, contalnf 
a very particular detail of every kind of boring apparatus, as well as an enu- 
meration of the principal works from which further information may be de- 
rived. 

X Possibly the spontaneous irruption of these waters first attracted attention 
to overflowing wells. So it happened, in the year 1821, at Bishop Monckton, 
nearRipon, England, after a rattling noise of the ground, the water burst fbrtl^ 
and immediately excavated a shaft for itself, which, on the evening of the same 
day, had several feet in circumference, and, on sounding, shewed a depth of 58 
feet--r«/oMr. af Science, v. xi. p. 406.) Similar appearances have also occur- 
red in the sandy soil of the Marck of Brandenburg. Thus, for example, in 
1756, not fiu: from Ziesar, at the foot of the sandy ridge which lies (» the 
left bank of the Bukan, a spring burst forth with an immense noise, which 
the old people still remember perfectly. It has since flowed with undimii 
nished violence, and its quantity of water is very great, as is the case with 
all those of this region. By the continual washing of the loose sand, a large 
excavation has been made, and the spring itself has retreated considerablyy 
and has formed a basin of more than 500 paces long, which sufficiently 
shews that the source of the water is very deep in the sandy ridge« 
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IflUf giTCS ample ptoof of the art having been praGtiaed from 
Ikeearliest period in the euTinhis of Hodena. From thence it 
ipnad to Franoe^ and, as mentiooed in the late programme of 
de Boyal Societj of Agriculture of Paris, the merit of their 
iB i ro i l»rt . i uu is due to Domenioo Cassini, who was invited from 
Itily to the court of Louis XIV, and was shortly after elected 
a ■ ii huImt of Ae A o ri em y of Sdences. The eariiest infbrma- 
tion thai we possess of any well being bored in the CxxaXk 
d*Artns» is, perhaps, that given by Belidor in his Sdence de 
tlmgomewr^ Kv. iv. chap. 12. He saw, in the year 17S9, in 
die cbordi of St Andre, a well of this description, which gave 
SO yards of water in an hour, and rose a yard above the sur- 
fsoe cfthe ground. Near Paris, according to M. Hericart de 
Thury, the first Artesian well was sunk at Clicky, in the middle 
of the last century. It reached the depth of 98 feet, and rose 
fimr feet above the level of the Seine. In Germany, where 
the art of boring mines has been known for more than a century, 
tad where Leopold (Schauplatz der Wasserbaukunst, Leipzig 
I7!S4), has applied them to the boring of fresh water springs, 
tfab use has been made of them, but not so much as to the find- 
ing of salt springs ; yet it may be expected, from the zeal with 
which the search for Artesian wells is carried on in France, that 
similar works will be carried on in other countries. 

POGGENDORF. 



On Ae Botany qfJndiOy and the Facilities afforded for Us inveS' 

iigation by the East India Company, 

X HS natural sciences are not in the number of those which can 
be advanced by meditation alone. The logician and the mathc- 
maddan may forward their studies by solitary reflection, and 
the chemist may make brilliant discoveries with a very limited 
apparatus ; but the naturalist is continually obliged to have re- 
course to the ocular inspection of numerous and diversified ob- 
jects. At the time when Europe was as yet little explored, he 
had only to make little excursions around his dwelling to ex- 
tend the field of science ; but now Europe and the countries in 
its vicinity may be looked upon as explored countries, and 
science has risen to considerations of so high an order, that the 
productions of the whole globe must be brought together to af- 
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' ford conGrtnations of its theories. These difficult and expensive 

Researches arc beyond the efforts of even the richest and most 

' active individuals ; and the governments, friendly to science^ 

I liave jierceived that their aid was necessary for the encourage 

tnent uf these eSbrts, and have in various ways afforded t 

sssistAnce. Confining ourselves here to botany alone, we h 

within the last fifty years seen numerotis journeys performed i 

the orders of various governments for the extension of the know- ' 

[ ledge of vegetables, not only with reference to agriculture and 

I medicine, but even for eliciting the mere theoretical knowledge 

I of the laws of vegetable nature. But the best conducted jotir- 

1 aeys commonly make known but a small portion of distant 

J countries, and results much more satisfactory are obtained 

r.by the prolonged residences which naturalists may be appcnnted 

i< lo make in them. The European nations which have distant 

I colonies might in this respect render the greatest service to iib> 

I tural history, and several of them have taken advantage of thd» 

L position so as to merit the gratitude of the scientific world. W4! 

f intend to exhibit in a series of articles the principal ser 

I which have thus been rendered by France, Spain, GermaOJ) 

^Aussia, and other countries; at present, we shall confine oaU 

Selves to those by which the English East India Company hM 

acquired so many honourable titles to public gratitude. . 

Since the period when that company saw its sovereignty es< 

j tablished in India witli any degree of security, it lias directed 

Kits attention, both with reference to its own interests, and t 

f those of humanity in general, to the study and culuvaticra i 

['the plants of that vast country. In March 1768, a botanic g 

[ den was established by it at Calcutta, imder the directicHi < 

J Colonel K. Eydd. This garden was quickly enriched with 

P valuable plants, by means of a correspondence with all the Euro* 

^ns that had settled in India. There were about three hiilb 

Fired species in it, when, in the autuinib.of 1793, Dr Iloxbui^l^ 

was charged with its superintendence. That botanist establisheft" 

a more active correspondence, and visited himself the coast c 

Coromandcl, and some other provinces of British India. He 

succeeded in bringing together 3500 species of plants in Uie 

Company's garden, and of this number 1510 were previously 

unknown, and were named and described by him. This we 

learn from the catalogue of the garden printed at Serampore J 
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tQ 18H*, under the direction of Br W. Carey, Dr Roxburgh's 
friend. Tliis caUtluguc, which 13 written on a very contracted 
taHOf makes known the botanical name, the Indiiin dcnomina- 
<ioo> the native place, and the periods of introduction, flower- 
-ng and maturity of each plant. It concludes witli an appen- 
dix oontaining the Indian spmes not yet introduced into the 
igBrden but known to Dr Roxburgh. 

That gentleman, however, did not confine himself to thi^ 
brief indication of his labours, but successively sent to the East 
India Company numerous drawings and descriptions of the ve- 
getables of India ; and the Company made a selection of them, 
which was published, under the direction of Sir Joseph Banks, 
under the title of Plants of Coromandel f. This magnificent 
work contains descriptions and coloured figures of 300 species 
of Indian plants, selected from among those pre-eminent tor 
tieauty or utility. 

But the very magnificence of this publication rendered it im- 
{Xisnble to extend it to the whole of the vegetation of India, and 
Dr Roxburgh conceived the project of publishing a Flora of 
that country in a simpler form. Unfortunately, however, his 
health did not permit him to carry into effect this plan. He 
retired from India in 1814f, and died in England. The Flora 
of India, however, was not lost to science, for his friend Dr 
Carey published two volumes of it at Seramporej, and inserted 
in it, besides the plants described by Roxburgh, all those which 
had been successively discovered by himself, Messrs Wallich, 
Jack, and other botanists. This work is arranged according to 
Ihe Linnean system, and contains the first five classes. 

After Dr Roxburgh's death, the superintendence of the Cal- 
cutta garden was confided to Dr Wallich, whose talents and ac- 

* H«rtv> Bmghalauia, or a Catalogue of the PluiU growing in the Ho- 
nouiable East India Company's GardeD at Calcutta. I vol. 8vo. Serampore. 
1814. ' 

■\ Plants of the Coast .of Coromaiidel selected from drawings and descrip. 
tions, presented to the Honourable Court of Directors of the East India 
Company, by W. Roxburf^b, 3 vols, folio. London I. 1795, II. 1798, III. 
1819. 

j; Fiora Indiea, or Descrijition of Indian plants by the kt« W. Roxburgh, 
edited by W. Carey, to which are added descriptions of phmts more recently 
aicovered by NoU Wallich, &c^ 8vo. Serampore. Vol. I. 1680, vol II. I8t4. 
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tivity, seconded by ihc proteciion of the Comiiany, have raised 
the establishment to a high degree of prosperity. More thaq 
three hundred gardeners or workmen are attached to it, and tl 
olijects more particularly heUi in view are the naturalizatinV 
and diff'usion of useful plants, and the preservation of the rarer 
vegetables of the different parts of India for study. Numerous 
travellers, sent out at the expense of the Company, traverse titt' 
the countries subject to its domination, and, in conceit with 
the English dispersed over that vast empire, are continual!^ 
adding to the riches of the Company's garden and collections 
Dr Wallich himself travelled in 1820 through the country 
Nepal*, which, being situated at the base of the great Himala^ 
an Mountains, presents a vegetation entirely different from ihs^ 
of Bengal. After this, although labouring under severe diseasei^ 
caused by fatigue, he visited Penang, Singapore, the kingdc 
of Ava, and some other parts of India. Be^des this, he sent 
collectors into the districts to which he could Dot go in person, 
and by these various means collected a great mass of vegetable^ 
living and dried. 

These collections have already enriched the science of hot 
tany with numerous discoveries. Several of the plants collect 
ed by Dr Wallich have been inserted in the Prodromtts Flonm 
Nepaicnsis of Don-f, and in various general works published bt. 
Europe. Dr Wallich himself has, as has been said above, iiib 
serted a great number of them in the Fhra Indica, and liai 
commenced the publication of two works intended tomakeknow^ 
the principal discoveries in a more complete manner. 

The first of these is his Tentavien Fhra Kepalensii^, whidE 
contains the full descnption, accompanied with a lithogn^hi 
figure, of the principal vegetables of that country. Two nuflfl 
bers have already appeared, each containing twenty-five plated 
Besides its botanical importance, this work deserves nodce frbn 

• It ia also written Nipal, Nepaul or Napaul, hut Dr Wailich stotei tl 
Ntpelaaswera best to the originul name. 

f Fratronuii Flora Kepa/ermt, Uoe Envmemiio fegetalUiam, qua in Ubi 
ftr Kepaiiam detexii Fr. HamiUim; Aceedimt Flanta a D. WaiiiA mi. 
Aucl. D. Dan, t vol. Gvo. Londini, 1II25. 

X Tenbaaem Flora Nepaieiuda Jllialrata, coiutBtJiig of botanic^ deacrJiK 
tiong and tilliag;rapliic figures of nelecl Nepal plants, by Nat. WuUicb, Ciik 
cutbiwid BCTMnpore. Fol Fuse. I. 1624, II. lBt«. ' 
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llw drcumstance of Ws being tlie first containing botanicnl 
figures lithographed in India, and drawn by native painters. 

Dr Wallich's £»ond work, which is mucli more magnificent 
than the other, is intended to give descriptions and coloured 
figures of the rarest plants of Asia *. It is to consist of three 
volumes. The first number, which has just made its appear- 
ance, anuoimces that this collection will be one of the most va- 
luable of which the science has to boost, and will rival the great 
works of Rheede, Rumphius, and Roxburgh. 

Besides the capital works of Roxburgh and Wallich, there 
are others which the East India Company has encouraged or 
protected. MM. Koenich, Heyne-t*, Carey, Patrick, Russel, 
Bottler, Klein, Wight, Finlayson, &c. have traversed various 
parts of India for the purpose of examining its vegetation. For 
ahout fifty years back, all the collections of dned plants made 
by these zealous travellers have been sent to London, and are 
preserved in the Company's Museum. The very immensity of 
lliese naaterials has shewn the Honourable Directors of that In- 
s^tution the impossibility of rendering them useful without die 
co-operation of a great number of observers. By a dedaon re- 
markable for iis bounty and liberality, tlie Court of Directors 
has instructed Dr Walhch, who is now in London, to distribute 
these valuable collections among the principal botanists of Eu- 
rope, at the same time taking suitable measures to ensure their 
publication. This liberal distribution has already commenced, 
and itis likdy, that, through the generosity of the Ctanpany, 
the whole of the plants collected in India will soon be added to 
the mass of known vegetables. Their number is estimated at 
seven or eight thousand species ; and it may easily be conceived 
how many new facts, ideas, and connections wilt arise from this 
immense addition to our botanical knowledge. The East India 
Company has thus acquired the most honourable right to the 
gratitude of the learned of all countries ; and we are certain, 
that ^1 the friends of science will applaud this great act of li- 
berality, and will join us in expressing their gratitude. 

■ Ptanla Aaatias Jtariores. Fol. Loniloii and Paris, IB29. Treiittel and 
WurtK. 

f Some of the plants collected by Mr Heyue, and sent by liim to bis 
fiienit Mr Butli, have been published liy the latter under lEie title of JViwib 
Planlaruin Species, praserlim India OriFntaH*, ex toUecHone Doel. Bgnj, Itegnii. 
1 vol. Svn. Ilalberatedii, 18-21, 
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The very manaer in which ihis grtat operation b performed 
adds to its utility, and deserves being mode known. 

All the species of the different coUecUuns are arranged under 
their families and gcneia by Dr Wollich, and the prindpal 
English botanists Messrs Brown, Lindley, Bentham, &c. Each 
has a number attached to it, and receives a provisory name^, 
Lithographic copies are printed of the lists of theg 
coRipanied with the designation of the different localities in whidi 
the plant has been gathered. All the specimens furnished witls 
one number, refer to these lists, and in this manner, those who 
may see them in the different collections in Europe, will 1 
cert^n of their identity with those which are described. Bj 
this very simple process, all the uncertainties to which the st^dH 
of isolated specimens frequently give rise, will be removed 

Each family of plants is sent to the botanist who has giveie 
proof of his peculiar fitness for its examination, by the mono> 
graplis which he has published, commenced, or projected on it 
Thus, to confine ourselves to a few examples wliich have c 
to our knowledge, Mr Brown has got the Rubiacese, &c. ; Jfo 
G. Bentham the Caryophyllew, Labiatse, &c. ; Mr Lindley tl 
Bosacem, &:c. ; M. De Candolle the Umbelliferie, Caprifoliacea^ 
Loranthea?, &c. ; Mr Adolphe de Candolle the Campanulacese } 
Mr Choisy the Convolvuli, &c. Each of these monographist 
rec^ve tlie first disposable duplicates in the part confided to! 
him, and is to make them known to the public. The other spe. 
cimens are distributed in sucli a manner as to be divided into 
collections destined for different countries, and thus contribute, ' 
in the most efficient manner, to extend a knowledge of the bo^l 
tany of India. 

If the gratitude of naturalists is first due to the HonoiirabI 
East India Company, it is also due to Dr Wallicb, who sapa*-* 
intends this distribution. So far from taking advantage of his* 
situation for reserving to himself the publication of these riche% 
he only occupies himself in distributing them among his crf^ 
leagues io the manner most useful for the advancement of Na* 
tural History. He employs, for the purpose of facilitating the 
labours of botanists in general, the valuable time which he might 
employ in his own private labours, and by this, proves that he 
sees glory wliere it really is, in usefulness. How widely diffi 
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rent is this liberal manner of seeing the interests of science, from 
Ihe narrow and despicable jealousies of which tlie history of 
literature and science presents but too many examples ! If we 
have thought it our duty to mention this event as an honourable 
fact in the liislory of botany, vc also lot-e to make it known m 
a fact honourable to the liuman heart, — as a proof of the progress 
of ciWlization, and of the intimate connection which is every day 
becoming more firmly established among enlightened nations. 



On the Subtropical Zone. By Baron Leopold Von Buck. 

J. HE Tropical Zone of the earth is, in a physical point of view, 
characterized by the tropical rains. These rains follow the 
course of the s'lo, and always occur where the sun is in the 
Eenith of the place. During the time of the greatest declination 
no rain fails. 

In temperate climates, on the contrary, the weather is clear 
and bright when the sun stands highest, but it rains when he has 
removed to a considerable distance. These latter rains appear 
with winds, which blow from the equator or from low latitudes 
towards the poles, probably by reason of the cooKng of the 
upper equatorial trade-winds, which, in higher latitudes, touch 
from above the earth, and flow over it for a considerable length. 
I have endeavoured to prove these conjectures by an appeal to 
facts*. The transition from the one Zone into the other, is 
made by an intermediate one, which can be accurately distin- 
guished from the two formed by physical phenomena. I be- 
lieve it deserves the name of' Subtropical Zone. Humboldt, 
after making known the observations of BoiKsingault, in Sania Fc 
de Bogota, remarked, that the progressive decrease and increase 
of the medium heights of the barometer in different months, 
which Boussiogault was inclined to derive from the greater or 
lesser distance of the sun, occurs again not only on a greater 
scale at Rio Janeiro, but also only in opposite montlis at the Ha- 
rannah and Macao. It is, in truth, a general pheiaomenon, which 
depends on general causes, from those, namely, that occasion 
the trade-^inds. Tire following Table shews the phenomena. 

• In my observations on the climate of tile CttQariea, in the Memoirt of ■ 
flie Betlin AcaJemy br the yeac.lGSO. 
A PEIL — JDNE 1830. t 
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A inw distinctly follows from these olisorvationB, according to 
which the mean barometric lieighta, for single months, regular- 
ly decrease from winter to Gummer, and this the more the far- 
ther ihey are distant from the equator. Irregularities, which 
appear in these siatemenis, will pnjbably disappear by a mean 
of many years. When we consider that this law is revealed in 
Louisiana, Cairo, Benares, and in IVIacao, we cannot doubt thai 
it will also be observed in Ownihi, and hence be general over 
the earth. Ilio Janeiro and the Cape-town are already so far 
removed in longitude, and even in meteorological situation, from 
each other, that we may expect a similar character for the south- 
ern hemisphere. 

But this phenomenon has determinate limits. It disappears, 
not gradually, but in a sharp transition; and in the apparent 
inequalities, towards the pole, of the mean barometric heights,i 
there is revealed the temperate tone- In Palermo, Cadi/, 
Mafra, we find no longer tbe deepest mean heights in the 
summer, and still leas in places having a higher geographi- 
cal latitude. As it appears to be proved, that the different 
barometric heights and their irregularities depend on the nature 
rf the prevailing winds, it is probable, alw, that the regular 
course of decreasing mean barometric heights also depends on 
changes of the wind ; and this is proved by phenomena in India. 
For there it is that the rainy south-west monsoons cause the 
sinking of the mercury, and this in proportion as they touch 
from above downwards the surface of (he eardi. The north- 
east wind raises, with equal uniformity, the mercury in the ba- 
rometer. It is also observed, where tlie law of the barome- 
tric haghts no longer appears, that, in summer, the trade, or 
the regular north-east or north wind, is sometimes overcome by 
the south or south-west wind. But these are the upper equa- 
torial currents, which in high latitudes come from above. As 
they aacend everywhere in the torrid zone, and flow towards 
the poles, tliey will be forced, tile farther they come, from great 
circles of tbe earth's surface, into circles of smal ler <liameter, and 
90 the farther they go into smaller and narrower limits. They 
will therefore increase in height, as also in velocity. Lastly^ 
they will force tlie north-east wind to yield ; and, in place of 
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Aowing perpendicularly over one another, flow alongside cad 

other. The shape of the land and of the sea, different tempen 

I lures of the soil, different velocities of the wind, and frequent]^ 

their crossing one another, change these polar and equatorij 

nts in very short periods, and the barometer continues in i 

I Bonstant state of agitation. The law of these vibrations will M 

;r be general, but belong to every individual part of t 

\ surface of the earth in whicli they occur. The limits of tliij 

9ttbtropicei zone, on the side towards tlie equator, will be dete 

nined by the tropical roias, which is, at the same tiine^ the & 

tfaest Limit which the upper equatorial current flowing toward! 

the pole, in the winter, touches the surface of the earth. Th| 

boundary of the zone, on the side turned from the equator, i 

determined by the disappearance of the law of the regular dfl 

I grease and increase of the mean barometrical heights. In suiD 

jncr, they would be where the upper equatorial current some 

. titties descends down, but, in winter, dispute the place with tfal 

f north-east wind to the surface, and flow with it, for the most paiic 

I ijongside each other, but in opposite directions. These linl 

- may be determined, in the northern hemisphere, in the followiii 

i manner. The southern limit will fall somewliat to the north d 

Ihe Cape de Verd Islands, about the 20° of latitude; in the ilL 

I terior of Africa somewhat more to the south; for Deuham eX< 

P pressly remarks, that the tropical rains liegin on tlie west coas^ 

' 1 the 16° of latitude. In Nubia, also, according to Ehrenberg 

I they first begin in north latitude l6°. The northern limit irfl 

I be placed over Curo, yet not directly by Algiers ; therefore i 

I the 3S^ of north latitude. lo the southern hemisphere, thij 

I boundary extends nearer to the pole, as i.s sufficiently proved 

' by observations made at the Cape, in south latitude 33°. Bi^ 

it does not extend much farther, for the few observations mat 

at Buenos Ayrcs appear to assign that place a situation beyooq 

the boundary of tlie effect of the law of the medium borometij 

«aL heights. That Santa Fc' de Bogota, although in the nortBj 

I .(m hemisphere, yet follows in the mean barometrical height| 

the curve of southern places, is a beautiful confiraiation of tfaft 

encroachment of southern climatic relations beyond the equator. 

The boundary of the southern trade wind passes, in summer, 

from 7° to 8" beyond the equator ; and in the estuary of the 
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river Amazon, and in French Guiana, the tropica) rains are 
conformable with those on the south side of the equator, not those 
on the north aide, notwithstanding tlieir northern latitude. 

The subtropical none is admiralily characterized in the north- 
era part of the old world by the date-tree (Pfucnix dactylifera)- 
If this tree were also found on the opposite side of the Atlantic 
sea, the whole zone might well be named the Date Zone. For 
on the opposite side of its northern limit, the date-tree no longer 
ripens its fruit ; and the tropical rains prevent a single date-tree 
ripening its fniit beyond its southern limit. Hence this palm 
does not occur in India, and therefore is not met with in Mo- 
sambique or Melidc. It first appears again in Mekran, in the 
ST" of latitude, where the south-west monsoon ceases ; and be- 
fore the north-east wind has obtained the ascendancy, at the 
end of August and the beginning of September, there occurs 
a time of very continued heat, which is called the Date 
Hipening (^Khoormu Pus), without which the fruit does not 
acquire its full ripeness. The caravans, in the interior of 
Africa, provide themselves with dates for many weeks, when 
they travel from the south to Bilma, in the 18° of latitude. 
The soil does not prevent the farther spread of the ilaie, but 
the tropical rwnssoon appear. Browne foimd the Dale but 
rarely in the Darfur, and only witb bad fruit. On tlie Senegal, 
in Guinea, in the Congo, it is never seen. The Date is as 
peculiar to this zone, as the Cocoa is rare in it. It is truly 
remarkable how the cocoa trees no longer thrive when the tropi- 
cal rains cease. Even in Mekran they are no longer met witli, 
and neither on tlie coasts of the Arabian nor Persian Gulfs. — 
Another distinguished production of this zoiie is Ceratonia aili- 
^ita, the Carob-tree. It oversteps in its distribution the 
northern and southern boundaries, but only in a small degree, 
and only as a shoot from the zone itself. The tropical rain also 
prevents its ripening its fruit. Hence we in vain look for it in 
India. And probably many other trees w'dl be foimd and de- 
termined, which require for the growing and ripening of their 
1 fruit the intensity and uniform increase of the aublropical heat, 
1 and therefore vill \x characteristic for this zone. 

L • • 
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Oh Milk, and tti AdtiUerat'tom, in Paris. 

By the extension of tke use of coftee, the quantity of mUk anr, 
consumed is at least double that which was used eightt 
twenty years ago. 

But the number of milch cows in the vidulty of Paris ba^ 
not increased in any thing hke the same proportion. Much of 
the milk sold by certain milkmen at the corners of streets, bag 
none of the properties of common milk, except the whiteness. 

The quantity of milk which proceeds from the same cow, isvery 
different at different times ^ and tliat of different cows varies also 
in quality. Some of the more wealthy inhabitants, who obtaiq 
their milk directly from the dairies, at a good price, have i( 
pure ; but the mass of milk sold in Paris is more or less altered; 
The most common adulteration is that of water. But as thlf 
can be detected by tlie taste and colour, brown suf^ar is adde^ 
to restore the sweetness, and wheat or some other kind of flout 
the whiteness and consistency. 

Hence the areometer, which merely determines the 
gravity of the fluif',is of no use in detecting these impurities 
and besides, milk which is riob in butyraceous matters, is mudif. 
lighter than that which is less rich in butter, but more rich in cas^ 
ous ingredients, To prevent the flour which is used in tliickeninf 
the bkimmed and watered milk from settling to the bottom, it I 
previously mixed with water and boiled, whicli renders it, wheif 
cold, soluble in milk. Thus, flour is easily detected by ihf 
tincture of iodine, which gives it a wine or violet colour. 

More especially, if this floured milk be ti'eated with a littl^ 
sulphuric acid, and the coagulum separated by a filler, the serug^ 

I #^uires a fine blue colour by the tincture of iodine. 

Tims detected, the milk sellers sought for some substaqcf 

I >rhich would not produce the blue colour with iodine, in whic^! 

I ^ey doubtless obtained the aid of some chemists. They reaort^fl 
to an emulsion of sweetalmoads, with which', for the cost c^abQt| 
one franc, they can give a milk white to 30 pints of water, ai)( 
/communicate no unpleasant taste. 

^onje of these pretended milk dealers, less scrupulous, empk; 
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hemp seed in lieu of almonds, because of its greater cheapness. 
They thus dilute (he milk of cows to almost any extent tliey 
(■lease, without altering its colour or opacity, and correct its taste 
by a little coarse sugar. 

This fictitious milk may be detected, however, by the oily 
nature of its curd. When the latter is pressed between the 
fingers, or on paper, the oil exudes from it, which is not the 
e^ie with the curd of pure milk. 

That portion or part of tlie milk which is least influenced by 
variation of food, Sic. in the cow, is the caseous portion, or curd. 

Four specimens of milk were obtained by die author from 
dairies on different sides of Paris, and one other was taken from a 
cow, and immediately brought to him. Three hundred grammes 
of each of these were warmed, and treated with equal quan- 
tities of vinegar. The curd of each being drained, and equally 
pressed between folds of soft paper, afforded, those from the 
dairies, each twenty-nine grammes of cheese, and that from the 
cow, thirty grammes. 

A s^ond experiment, gave within a small fraction, the same 
result. Taking the quantity of this caseous matter as a type of 
the purity of milk, other equal proportions of milk were mixed, 
each with an equal weight of water, and treated in the same 
manner, when it was found that the quantity of cheese was ex- 
actly one-half. 

In a third experiment, the milk was diluted with twice its 
weight of water, and the cheese was precisely one-third. 

The last experiment was repeated, with the addition of sugar 
tothe miik and water. When the cheese was extracted, the whey 
cautiously evaporated to the consistency of extract, treated with 
boiling alcohol, filtered and evaporated, the sugar which had been 
added was recovered. 

To distinguish the milk which Is adulterated with emulsion 
of almonds or of hemp-sccd, 150 grammes of pure milk wore 
united with 150 grammes of emulsion of sweet almonds, and tlie 
«urd was separated by vinegar, with the aid of heat. Being well 
^ksaed, it weighed IC grammes j'^j. Then another mixture was 
made, in the proportion of 100 grains of milk to 200 of emul- 
sion, and this furnisiicd 10 grammes and 18 decigrammes of 
cnrd, which, it will he observed, is proporlionale to the prior 
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quantitj- Besides, the curd or caseum of pure milk can be 
easily distinguished from thai with the emulsion, by its ctH 
ieocy, and by the grease which the latter yields when exposeil 
for some time to white paper. 

To prevent the milk from turning sour and curdling, as it 
ao apt to do in the heat of Eummer, the milkmen add a sm^ 
■quantity of sub-carbonate of potash, or soda, which, saturatii^ 
the acetic acid as it forms, prevents coagulation or separation of 
the curd ; and some of them practise this with so much success 
as to gain the reputation of selling milk that never turns. Often 
when coagulation has taken place, they restore the fluidity by a 
greater or less addition of one or other of the fixed alkalies. Tlie 
acetate which is thus formed has no injurious effects ; and, b&. 
sides, milk contains naturally a small quantity of acetate of 
polash, but not an atom of free or carbonated alkali. 

It is proposed from the result of these investigations, that the 
authorities shouldordain, ]j^, Thatnomilkshould be 6<dd exce|it 
in sealed measures ; and, ScUy, That, in each quarter of the 
raty, one or two pharmaceutists should be charged with the duty 
ofexaminingfrom time to time the quality of the milk offered fitf 
^e, and that penalties should be exacted for every fraudulent 
Alteration of quantity or quality. — Annaiea d'Bygiene PvUi^i 
et lie MedeciTie Legale, July 1829- 



Remarks on Sir Humphrey Davy's Opinions reading Fot-' 
canic Pfienomena. By Mr W. J. GiRARniw. 

,Aftee presenting a aqccinct aceount of SirH. Davy's ideas op 
the subject of volcanoes, M. Girardin makes the following iw 
marks. 

In the first place, it it indeed demonstrated that the sea c 

rounicates with the volc^ic focj ? Geologists of all agcb bajV^ 
.attributed a great degree of importance to the circumstance, that 
volcanoes are situated near the sea. or in islands. It is difficult 
,to give a satisfactory reason for this fact, and still more diffici* 
Jo account for the manner in which the communicaiion may tak» 
|)lace. There is every reason to believe, that the infiltrations of 
^he seg, advanc^but a very short cjjstsncc into ilie interior of the 
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lani}, and in general, what lias been said on this subject has been 
es^gerated. BesideE,were it true that this communication of the 
waters of the sea with volcanoes was oneof the causes of their erup- 
tions, how should the present state of rest of certain of them, 
although always placed in t)ie same circumstances, be accounted 
for? The islands of Ischia, of Procida, and the Pumice Isles, 
are always surrounded by the sea ; the bases of the craters of 
Aveme, Gauro, Astroni, 6;e. are still bathed by it ; and yet 
none of these places at present exhibit any signs of action. Will 
it be said, that Ihe subterranean canals by which the waters in- 
troduced themselves into the volcanic abysses are now closed, or 
that the masses of alkaline and earthy metals which existed in 
these different localities arc exhausted i* It would be difficult, 
indeed, to conceive such reasons. Besides, a great number of 
volcanoes are situated in the interior of continents: we may 
mention, for example, those of the Andes of Quito, Sanguay, 
Pichincfaa, Cotopasi, &c. What means of communication can 
be supposed to exist over a space of more than 40 leagues ? It 
is true, that the waters of the sea are supplied by great subter- 
ranean lakes, whose existence is attegted by immense mud ernp- 
tioni, great inundations, and especially by the fishes (pimeiodes 
Ofclopum) sometimes ejected in prodigious quantity ; but many 
circumstances provethat these lakes have no communication with 
the volcanic focus itself. Many of these fishes are found alive 
at the moment of tlieir ejection, and almost all of them are in so 
entire a state, notwithstanding the great softness of their flesh, 
that it is impossible to admit their having been exposed to the 
action of heat. The water ejected along with them is commonly 
Eold. It is easy to account for these extraordinary facts, the first 
knowledge of which we owe to M. de Humboldt, by the forma- 
tion of subterranean lakes which are peopled by fishes ejected 
duiing eruptions, the latter, besides, only taking place at long 
intervals. 

It therefore remains highly probable, that the alleged commu. 
nication of the sea or of subterranean lakes with the foci of vol- 
canoes, is altogether imaginary. And besides, were it admitted, 
it would remain as difficult to explain certain facts, to the dis- 
cussion of which we now proceed. One of the most important 
consequences of the action of water upon the alkaline and earthy 
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netals, would be the production of an enonooue quantity 
rdrogcn, aad, in consequence of the combustion of that gas 
«9impg into contact with the air, the disengagement by the vo^ 
i>!(Btiic crater of a prodigious mass of aqueous vapour. Abun^ 
tboce of auch vapour h, in fact, observed during all eruptions! 
but it is difficult to conceive that all the hydrogen rendered frfl» 
-k'bumt ; for, however large the subterranean cavities may b« 
i^lritich Sir H. Davy admits under the ignivomous niouDtains, iti 
more than probable that there does not exist in them a quantit 
[■if air sufficient to produce the combustion of the enormous tc 
le of hydrogen which must be disengaged. Besides, it i 
■possible, suppling the two gases to be in suitable proportionoji 
ibat a part of the hydrogen should not escape ignition, bdng 
carried away by the aqueous vapours, the acid gases and fba 
saline sublimations, which arc formetl at the same moment. Front 
these circumstances, there ought to be found a pretty large 
miicy of hydrogen among the aeriform products which 
<m the craters. Now, observation proves that the disengage* 
if this gas is very rare in eruptions. It might then b^ 
supposed that this gas, at the moment when it is about to iasM 
from the volcanic caverns, combines with some other combustiblo 
body. Of all the hydrogenous compounds with wliich we an; 
[uaintcd, the only ones observed in volcanic places areanunoi 
;al salts, sometimes sulphuretted hydrogen, and always hydrO' 
chloric acid. The amraoniacal salts, whose base would be de« 
rived from the combination of hydrogen with the azote of tha 
decomposed air, and the sulphuretted hydrogen, are in too small 
quantity for us to calculate upon a great absorption of hydrogea 
by these compounds. It would, therefore, be wilh the chlorinf 
that nearly the whole of the hydrogen would unite; but then if. 
would be necessary to admit that die metals are partly in tkv 
state of chloruretB in the interior of the earth, as has also been 
advanced by some chemists. In the first place, according ttf 
this suppoatioo, the quantity of hydrochloric acid [H^uced 
ought to be considerable. This is not the case, however. All 
the natniralists who have observed the phenomena of volcanoes 
on the spot, liave been sensible, that, at the moment of the erup- 
ticMis, this acid was produced, but none of ihcm have stated it 
to have been in extraordinary proportions. Moreover, the me? 
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Gallic cblorurets of ihe two first sections, wlien placed in oHitact 
vntXi water at a high temperature, powerfully uaite with it, but 
<lo oot decompose it. The chlorurel of iron alone preseuts Uiis 
fact ; so that of all the oxides tliat occur in lavas, iroo is the only 
one that could be originally in the state of a chloriiret. In the 
neighbourhood of burning craters, thereare found a considerable 
number of metallic ehlorurets. These compounds, so far from 
existing previous to theernptions, are, on the contrary, formed 
under our eyes by the reaction of the I'ree hydrochloric acid upon 
the volcanic rocks. It is true, that Sir H. Davy has discovered 
that the white fumes which are disengaged from lavas in a state 
of fusion, are in a great measurecomposedofchloruret of sodium, 
and a little chloruret of potassium and iron ; but the quantity 
of these ehlorurets is so small in proportion to the mass of the 
ejected matters, that they cannot be supposed to exist in very 
large proportions in the interior of volcanoes. Besides, they 
ought to form the greater part of the substance of lavas, in which, 
however, only traces of them are found. From this discussion, 
tliere results, that water has not been satisfactorily demonstrated 
to perform the part in volcanic reactions which Sir H. Davy at- 
tributes to it, 

Another consequence of the theory of the English chemist is, 
that the internal parts of the globe wtould have a very small spe- 
cific gravity, it being known that the earthy and .alkaline metals 
are generally lighter than water. Now, this great lightness is 
contrary to all the opinions and all ihc experiments of natural 
philosophers, who are generally agreed in attributing to the in- 
ternal rocks of our planet, a density superior to that of the earth 
and rocks which compose its surface. According to the calcula- 
UODS of Clairaut, Boscowich, Laplace, and Maskelyne, and the 
experiments of Cavendish, it may be established that the mean 
density of the internal nucleus of the earth, compared with that 
of water, is as 5 to I. Consequently, it may be admitted that 
this nucleus is formed by substances whose specific gravity is 
inferior to that of water. 

From all these facts and reasonings, to which we could add 
many others, it appears to us evident that Sir H. Davy's inge- 
nious theory is insufficient for the explanation of those natural 
la, whose magnitude and periodical occurrence present 
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metbing so Eurprising. ' The recent iovestigalions of the mosi 

iriebraled geologists, tend to prove that the phenomena of voK 

iDoes are intimately connected with the stale of fusion and 

mdesqence of the internal nucleus of the globe ; nor does tfaeti! 

:planalion present any difficulties. The hypothesis of central 

sat, at first so keenly contested by the greater number of 

niralists, now rests on so great a number of facts, coUect- 

, by men entertaining such different opinions, in count 

D remote from each other, and under Buch diversified (drci— 

?s, that it is very difEeult to combat it with succesaj 

Sir H. Davy himself, at the end of his memoir, admits that thn 

jory possesses much probability. Such is almost always the 

fiite of great truths, moral as well as natural. After exciting the 

mtempt, frequently the sarcasms and persecutions, of party' 

(Brit (for the sciences, unfortunately, arc not free of it), they 

prays end, after a greater or less period, with triumphing' 

:r the most exaggerated ; and often he whom it has been 

lund most difficult to convince, becomes one of the most ardent 

(nthusiasts in the cause which he formerly repelled witli so mu^ 

^tinacy *. 
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On Changes of Temperature in Plants. 

A thesis sustained at the University of Tubingen, Dr W. 
Teuffer has presented the results of a number of interesting 
'iesearcbes into the changes of temperature which plants undergw 
Tn a thesis presented by M. Haider in 1826, on tlie same sub- 
ject, the author asserted that trees are in winter at a lower tem- 
perature than the freezing point, and even pass to the slate of 
congelation, without injury to their life. The winter of 1827 
and 1828 being very severe, the necessary observations wer» 
made at Tubingen for confirming those of M. Haider. Tbl!' 
temperature of a poplar was observed during the whole of the: 
year 1828, and the results of this examination differ little froi* 
those obtained in the Botanic Garden of Geneva, and publishedL 
in the first volume of the Bibliotheque Britannique. The tem- 
perature of the air and that of the tree were about equal in F* 
In the former Number of Ihc Journal, ne fpivc Sir 11. Davy's own oc- 
cuunt of hia deserlion of tlie metalloidal tlienrv uf volcauoea, and his tracing^ 
'oleanoea tu the action of ibg ceiitcui heat— Ed. 
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bruary ; that of the tree was higher in March, April, aud May, 
and again the temperature of the air was higherduring the otlier 
months of the year. At the beginning of January, the tempe- 
rature of the tree was Iiigher by 10° than that of the external air, 
which would appear to announce a great disengagement ot heat 
at the time when the aqueous juices of trees congeal. When it 
thawed, the heat of the tree was 4", and even 8° above that of 
the lur. It is to the greater evaporation of trees in summer, that 
the author attributes the less elevated degree of their tempera- 
ture. The reason of their heat being greater in spring is, that 
they then lose very little by evaporation, and retain the mean 
temperature of tlie earth, which at that season is a little higher 
than that of the air. The observations made during two suc- 
cessive winters have shewn that the thermometer, in the interior 
of trees, may descend below zero, without tlie vegelation suffer- 
ing. It even descended so low as + 5" Fah., and + Ig Fah. ifi 
some young trees. On the 26ih January 1828, the thermometer 
indicated +1J Fah.; the day after, it suddenly rose to +34^ F.; 
the change was oot so sudden in the tree, which, the second day, 
was still below 32° Fall. Several trees were cut, and they were 
found frozen in concentric circles to a certain depth. The frozen 
wood was easily known by the greater resistance which it offered 
to cutting instruments. In the six trees that were cut, the wood 
was frozen to the following mean depths ; — JEsculus Hlppocaa^ 
tanum, S.Shnes; Pintis Abies, lS.B]iues-, Acer Pseudo-plata- 
nu5, 15.2 lines i Fraxvnua excelsior, \Q.S\\De%\ Corylus Avel- 
lana, 16.9 lines; Solixfragilis, 17-3 linos. The water in a pool 
near these trees was frozen to the depth of 8.8 inches. 

Experiments made with care prove, that the cold had pene- 
tnited into the trees partly in direct proportion to the quantity 
of water which their wood contained. But much more cer- 
tain results were obtained by the examination of the concentric 
layers of different trees, and tlie result was, that the cold had 
penetrated least into the trees whose layers were closest. 

In spring, the cold often causes trees to perish, without their 
having been injured by it in winter. On this subject, the author 
apprises us that nearly all trees contain, at the be^nning of 
April, 8 per cent, more of aqueous parts than at the end of Ja- 
nuary. Water being a better conductor of heat than dry wood, 
the deleterious action of cold upon trees will easily be accounted 
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for by its greater nbun<]sticc. The young branches, coQtainii 
a much greater quaniity of water, suffer more frnm cold. 

The results of experiments made upon a great number ( 
plants, with the view of discovering the quantity of water whit 
iheir leaves contain, are then detailed. Trees and shrubs hai 
mueh less water than herbaceous plants. If the former cmitai 
from 54 to 65 parts in the hundred, the latter contain from 0| 
lo 70, and even 88 parts. Succulent plants present from 90 
^ per cent. The floral leaves generally contain more water^ 
parts than the stem leaves. The qnantities of water contain^ 
■n the leaves of a great number of plants are presented in a tablA 
Another table shews a certain number of vegetables, on whk 
observations have been made for determining the velocity wil 
which their leaves emit iheir aqueous parts. The species whic 
present the most rapid evaporation, are those which require th 
gteatest quantity of water in vegetating. If the carices, tbif 
graminete, and the aquatic plants, evaporate in a short time, thV 
large quantity of water which ihey contain; the succulent plan t^ 
on the contrary, give it out but very slowly, for which 
they vegetate easily in the warmest countries. The conifei 
and shrubs with coriaceous leaves, resemble the succulent plai 
in respect to the slowness of their evaporation. Very interesH 
ing researchee by the author have proved that the quantity > 
water given out by evaporation in the graminew, is, in a givf 
space, in somecasGs, two or three times more than that evaporatedt 
by an equal surface of water. Sednm album, on the contrary; 
submitted to the same experiment, did not evaporate more than 
half tiie quantity given off by water. 

In three tables, there are given inquiries respecting the thick- 
ness of the concentric layers, in 24 species of trees oi the forests 
of Esslingen, where M. Nouffer examined them ; the weight of 
newly cut wood, compared wjih that of wood carefully dried ; 
and the specilic weight of each kind of wood. The treaUse con- 
cludes with a table, indicating llie degree of cold which a consi- 
derable number of plants can support in our climates. Professor 
Schubler has made most of these experiments, and has compared' 
them with those made in diff'eront botanic gardens. This trea- 
tise has afforded us the greatest pleasure, and we think it de- 
serving of the attention, not only of physiological botanists, bu« 
also of agriculturists. 



NatvrgeacMchtlkhe Reisen (lurch Nurd Africa, ^c. Natural 
History Travels in Northern Africa and Western Asia^/rom 
1820 to 1825; ^ Dns HEMi-nicii and EnaENBEEc, p!(A- 
lished hy the latter. Historical part, with maps and views. 

In the preface, the nuthor gives an account of the preparations 
for the journey, and of the persons who were useful to him. The 
height of Aloiint Sinai, as determined by therraometrical obser- 
vations, is also given. The monastery is 5400 feet above the 
Red Sea ; the summit of Mount Sinai 7400 feet ; and the high- 
est summit of the chain, St. Catherine's Jfount, 8400 feet. It 
is to be regretted that llie travellers had no barometer with them; 
The expedition occasioned the death of nine Europeans. 

In the first chapter, the aiithorstates that, in the Adriatic and 
Mediterranean seas, their vessel was covered witli insects carri^ 
cff by the wind. Blasts of this kind might account for the winged 
insects discovered in an isolated state in secondary formations, as 
at Solaihofen. Around Castelnviovo and Cattara in Dalmaiia, 
the mountains, of about 3000 feet high, or the Monte Negro, are 
composed of grey compact limestone, with veins of calcareous spar, 
and without fossils. M. Partsch considered them as Jura lime- 
stone, while M, Ehrenber h nk h y b long o the alpine lime- 
stone. At the base ofth nonan 1 ea hills composed 
of marl and sandstone, so n n on a n ng pressions, and 
subordinate to the limeslo H lo no a e with Partsch, 
in thinking that the islan 1 of h Al a ha been produced 
by the destruction of marly naasses interposed between the lime- 
stone beds. At Trieste, a formation of breccia is at present going 
on ander the sea. To the south of the Morea, the travellers felt 
an earthquake on the 29th August 1820, and afterwards saw at 
a distance the snowy summit of Ida in Crele. In Dongola, there 
is a bed of iron-ore capable of being worked. 

At the cisterns of El Matar, the coast is formed of low hills 
of white limestone. The plain of El Matar is bordered to the 
south by a chain of horizontal secondary limestone, which some- 
times attains a height of about 500 feet. Hills come off from 
them which descend to the west, towards the sea, and under the 
uiad of tlK coast. The Katabathmus Minor, or Akabetes Sghire, 
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is one of the largest of tlieso branches. From Bir-cl, Ghorallant 
to the S. W., they traversed an UDdulatetl plaiD, covereti with 
thin layer of sand and hmestone debris, and reached the foot t/t 
the Katabathmus Major, or El Akaba el Kebire. This prain 
the boundary of Egypt and the country of Cyrene ; it is SOOfe 
above the sea, extends to the west and south to a great distance 
and is composed of strata of the same whitish secondary lime- 
stone. In pasnug from thence to Siwa, they had opportuniliQS 
of examining the sand, which covers the plain, but is not de^. 
and is sometimes replaced by remains of filicified shells, among 
which, however, they did not find nummulites. The desceat 
from the (dmn to the ba^ of Siwa is over seven terraces, and 
among grotesque rocks. 

The slopes of this plain present specimens of siliceous wood» 
near the plain of El Gatara, and in the part called GcbeL Scha- 
Va, the ground is covered with a saline crust in an oasis not far 
this. At Bir-Haie, there are also fossil woods and aetiles 
rith quartz crystals at the foot cS the slope of the plain. Thej 

iwed the route from Siwa to Alexandria, where the ground 
IB saline as far as Wadi Lebuk, where the sandy or rocky ground 
recommences- ' Farlher on, the author i'ound many petrified 
trunks of palms and of dicotyledonous plants, some of them 
from five to six feet long. The bark was preserved in the dico< 
tyledoaes, but not in the pahns. A coloured geolo^cal map 
^ves an idea of the geological constitution of tlie country tra- 
versed, There are first seen the alluvia of the Delta of the 
Nile between Alexandria, Cairo, and Damietta. To the east^ 
between the two last cities, the Delta is bordered with sandy 
and pebbly hillocks. Between the pyramids of Cairo and the 
Lake Marcotis, they point out to the south the dried up bed 
of ancient streams. 

Farther to the south, between Lake Moeris and Karb-Scha- 

lel el Scharkie, the lower desert is covered with an alluvial 
fiNTmation, characterized by pebbles of Egyptian jasper, siliceous 
woods, and nummulites, which have come from the higher lime- 
stone mountains of Egypt, and perhaps even from Mokattam. 
The high plain <rf the desert, between Bir-Lebuk, Katabathmus 
Parvus, the other promontory called by the ancients Catobatll- 
tnusMoguu&oE Kosrescbdacbiy Siwa and Bii^Haie^ is tectiary^ 
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and comjiosed of lioriiioiital strata of shelly limestone, slaty clay, 
and gypaum. The fussiU which are oliserved in it are (Jifferent 
from those of ihc uummulitic limestooes of the Pyramids and 
Mokattam. There arc found polyparia, echinoderuinta, Livalve 
and univalve shells, hut no nummulites. There is no Egyptian 
jasper, and little sand, unless Ju crevices. The Nile is bordered, 
itoxa Siout or Lycopolis to Cairo, at least on its western banks, 
by Dummulitic limestone, which there fonns the eastern slope 
of the desert, and rises to the height of 50 or 150 feet above the 
river. From Sioot to Eineh, Dendera, and Esne or Latopolis, 
the same bank of the Nile presents only Jura limestone, without 
foss'ds, and rising to the height of about 300 feet. It is well 
known that these heights have the appearance of having once 
formed an island between Farschiout, Dendera, and Lu\or, at 
a time when the waters of the Nile were higher. Opposite Den- 
dera, on the other bank of the Nile, the same limestone forms 
the heights of fiirambar and Legeta, and farther on, there rise 
mountauis of breccia and greenstone, around Maksur-el-Benat 
and Bir.Hamamat. To the east of Cairo, ihc nummulitic 
limestone constitutes the heights of Mokattam ; and on the cast- 
cm bank of the Nile, red sandstone occurs near Caii-o, not far 
from the town, at Gebel-Achmar, in the mountain of Gebel- 
Chcscbe on tJieroute to Suez ; and, before that city, the Jura 
limestone predominates in the heights, around Emschsalis-eU 
Bahhara, in tlieoase of Actahka, Touerik, and Wadi Anifuonc. 
The Gulf of Suez is bordered to the west, from Uuko to the pro- 
montory opposite the island of Jubal, by dolomitic hmestonc, 
which forms prominences of 500 or 600 feet. Limestone exists 
in Gcbel Goaebc, Gebel Saferane, and Gebel Setie ; but be- 
tween the two last groups, along the coast, rises behind, to a 
height of 6000 or 8000 feet, the porphyrilic group of Gebel 
Ghareb. On the eastern shore of the Gulf of Suez, there 
are mentioned as occurring near the sea only mountains of 
limestone and marl, and tertiary deposits, excepting between 
Scheratihb and Tor, where there is red sandstone again at 
the foot of the porphyrilic group of Sinai. The tertiary bills 
rise to the height of from 300 to 500 feet. The red sandstone 
forms the shores of the point of Ras Muhamed, in the peninsula 
of Sinai. The same colour is given to the shore of Machmud 
APnit — JUNE 1830. K 
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to beyond Schenn el Moie. The porphjrry colour oceupes all 
the mountains between Wadi Firan, Schenn-eft-Scfaeech, and 
far to the north of Wadi Bedda. The same formation re- 
appears in Arabia, between Magne and Moile in the high Grebd 
Schar, a chain estimated at from 6000 to 8000 feet The 
islands of the Gulf of Akaba and that of Schedoan are terti- 
ary. Petroleum and mineral pitch are indicated at the eiistem 
base of Grebel SeUe in Egypt. Between Bas Muse and Suei is 
marked the passage of the Jews through the Red Sea. It is 
still frequented at low water, and is called Dorb d Jahudi, or* 
the Jews^ Road. This map is accompanied with profiles of the 
two shores of the Gulf of Suez, the islands of Sanafer, Remahn, 
Schusche, M aksure, Jobe, Wale, Schedoan, Jobal, and Barcan. 
The latter is a coral bank, while all the others are composed of 
a limestone which the author doubtfully refers to the tertiary 
class, probably on account of their recent characters. That of 
Tiran differs from the above, in having its principal masa com* 
posed of a tertiary marl, associated with tertiary sandstone and* 
limestone. 



On the Irritability of the Stamina of the Barberry. 

M. GoEPPERT of Breslau, has published, in the Linnaoa, July 
1829, a memoir on the irritability of the filaments of Berberis 
vulgaris, in which he first gives an historical account of the ob- 
servations made on tlie phenomenon in question by LinnsMis, 
Covolo, Kaelreuter, Smith, Schkuhr, Humboldt, Rafn, J. W* 
Hitter, and Nasse. Linnaeus was first informed of it by a gar« 
dener of Montpelicr, named Baal, of whom little else is known. 
M. Goeppert, after confirming most of the observations of au- 
thors, made tliree series of experiments, with the view of deter- 
mining the influence of various poisonous and other substances 
upon the irritability of the stamina. 

1. In the first experiments, he deposited clusters of barberry 
flowers in different substances ; he then observed that prussic 
acid, and other concentrated acids, aromatic waters, alcohol, and 
ethers, destroy the irritability of the stamina more or less rapid- 
ly. Metallic sall^; jroduce the same effect, whereas the property 
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is hr no de^^ altered in flowers immersed in concentrated in* 
fuflbns of narcotic poisons, such as nux vomica, opium, &c. 
l%is last fact is in perfect accordance with all that M. Gk>eppert 
had pileviously observed as to the innocuousness of narcotics 
inth reqpect to vegetation. 

2. In the second series of experiments, M. Goeppert brought 
the substances, whose influence he wished to determine, into di- 
rect contact with the stamina only. He found that pure water 
does not hurt the irritability of the stamina, and that the nar- 
ootie infusions already mentioned have no prejudicial effect; 
provided they be deprived of extractive principles. Phosphorus, 
disserved in almond oil, was equally harmless. A drop of prussic 
aod deposited upon the flower, caused, in fen seconds, a motion 
of contraction in the stamina towards the pistil. Some hours 
after, the chemical action of the acid began to manifest itself in 
the plant by a more or less complete destruction of its parts; 
The same phenomenon is produced under the influence of alco- 
holy ethers, essential oils, aromatic waters, some cdtH^ntrated 
adds, &c. None of these substances, however, stimulate the 
stamina with so much rapidity as prussic acid. It is hardly ne- 
cessary to add, that these organs lose all irritability in this last 
act of contraction, and, soon after, are decomposed like the rest 
of the plant. 

3. Lastly, M. Goeppert exposed barberry flowers to the va« 
pours of several volatile substances. Those of the narcotic 
principles had no action as infusions. The vapours of hydros 
cyanic acid, those of mercury in the metallic state, and those of 
the volatile substances mentioned in the preceding experiments, 
by destroying the vegetable tissue, also put a stop to the phe-. 
nomena of irritability. 



Chranologicai Series of the tfiore important Changes made upon 
the Coasts by the Sea, Jrom the Eighth Century to the pre- 
sent day. 

Year. 

SOC-^Aboot. this period the sea carried off a large portion of the island of 
Heligoland, which is situated between the*mouths of the Weser and 
the Elbe. 

K 2 
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800-900. — In the course of this centuiy, the coasts of Biittanj were consi- 
derably altered by storms ; valleys and Tillages were swaUowed up. 

800-950. — ^Violent storms agitated the lagoons of Venice^ and destroyed the 
islands of Ammiano and Constanziaco, mentioned in the old chronicles. 

1044-1309.— Dreadful irruptions of the fialtic sea on the coasts of Pomeni- 
nia ; produced great ravages there, and gave rise to the popular tales 
respecting the submersion of the pretended city of Vineta, the exist- 
ence of which is merely hypothetical, notwithstanding the imposing 
authority of Kant and other celebrated philosophers. 

1100. — Old Malamocco, a large city on the lagoons of Venice, was over- 
whelmed by the sea. 

1218>— A great inundation formed the Gulf of Jahde, so named from the 
small river which watered the fertile country destroyed by this catas- 
trophe. 

1219, 1220, 1221, 1246, and 1251. — ^Dreadful hurricanes separated the present 
island of Wiering^ iVom the continent, and made preparation for the 
subsequent disrupture of the isthmus which connected North Holland 
of the present day with the country of Staveren^ which is at present 
in Friesland. 

1277, 1278, 1280, 1287' — ^Inundations swallowed up the fertile district of 
Aeiderknd, destroyed the dty of Torum, fifty towns, villages and 
monnteries, and formed the Bollart. The Tiam and the £che^ which 
watered this little country, disappeared. 

1282. — ^Violent tempests broke down the isthmus by which North Holland 
was united to Friesland, and formed the Zuiderzee. 

1240. — An irruption of the sea produced a considerable change in the western 
coast of Schleswig ; many fertile tracts were swallowed up, and the 
arm of the sea, which separated the island of Nordstrand from the 
continent, was greatly widened. 

1300, 1500, 1649 — ^Violent tempests carried off three-fourths of the island 
of Heligoland. 

1300.^— This year, according to Fortis, the city of Eiparum, in Istria, wto 
destroyed by the sea. 

1303.^ According to Kant, the sea carried off a great part of the island of 
Kugen, and covered several villages on the shores of Fomerania. 

1337'*— An inundation carried off fourteen villages in the island of Kadzand 
in Zealand. 

1421. — An inundation covered the Bergseweld, destroyed twenty-two vil- 
lages upon it, and formed the Biesbosch, which extends from Gertrui- 
denberg to the island of Dordrecht. 

1475.-.-The sea carried off a large piece of ground eituated at the mouth of 
the Humber : several villages were destroyed. 

1510 — The Baltic Sea formed the opening of the Frisch-ttaff, near Pillau, 
1800 fathoms in width, and from 12 to 15 in depth. 

1530-1532. — The sea swallowed up the town of Kortgene in the island of 
North Beweland in Zealand. In the last mentioned year, it also car- 
ried off the eastern part of the island of South Beweland, with several 
villages, and the towns of Borselen ad B-emerswalde. 
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I570...A violent tempest carried off half of the village of Scheveningen to 
the north-east of the Haje. 

1626^— The sea detached a portion of the peninsula of Bars, in former Swe- 
dish Fomerania, and formed of it the island of Zuigst, to the north of 
Barth. 

1634*«-^An irruption of the sea covered the whole island of Nordstrand; 
1338 houses, churches, and towers were destroyed ; 6408 persons, and 
50,000 head of cattle perished. Of this island, once so fertile and 
flourishing, there onlj remained the three islets named Pel worm, 
Nordstrand, and LUtze-Moor. 

1 703-1 746L-.I>uring this period the sea carried off, firom the island of Kadz- 
andy more than 100 fitthoms of its dikes. 

1726i>— -A violent tempest changed the salt-marsh of Araja, in the province 
of Cumana, a part of Colombia, into a gulf several leagues in breadth. 

1770-1785. — ^The currents and storms formed a canal between the high part 
and the low part of the island of Heligoland, and converted that 
island, which, before the eighth century, was so e^^tensive) into two 
islets. 

17841-^According to M. Hoff, a violent tempest formed the lake of Aboukir 
in Lower Egypt. 

1791-1 793— -New irruptions of the sea destroyed the dikes and carried off 
other parts of the already so reduced island of Nordstrand. 

1803—- -The sea canied off the last ruins of the priory of Crail in Scotland. 



Notice of a Memoir read by Dr Hibbert to the Scottish «Sb- 
dety of' Antiquaries^ on the Caves occupied by the early In- 
habitants of tJie West of Europe ; with illustrations of some 
still remaining in France and Italy, 

Db Hibbeet commenced by stating that his paper had for its 
object, to prove that natural caves were the temporary resort of 
the earliest and rudest inhabitants of Europe ; that even at a more 
advanced stage of civilization, caves had been used for human 
habitations ; that, in certain localities, they had afforded pro^ 
lection to the chiefs and vassals of the feudal times ; and that 
even at the present day, whole villages of Troglodytes might be 
found in the civilized countries of the Continent. The subject 
of caves had lately attracted considerable notice on the Conti- 
nent ; but more on the part of the geologist than of the anti- 
quarian. It had been incontrovertibly established, that, in the 
caves in the South of France, human remains had been found 
along with bones of different mammifera?.- As the particular 
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species c^ animals found in this juxtaposition were now no Icmger 
to be met with, they bad been assumed to be ante^luvian, but 
upon insufficient evidence. The destruction of the forest in 
which they found shelter, the drying up of the l^kes on the 
borders ci which they found their food, and partial oonvukiaiif 
of nature, sufficiently accounted for their extinction. In this 
view the investigation of the caves in which human bones had 
been found, was as much the province of the antiquary as of the 
geologist. Dr Hibbert assumed as an hjrpothesb, that the tribet 
inhabiting Europe, previous to the historical times, were in a 
state similar to that of' the Fins described by Tacitus, as lead- 
ing an almost brutish life, destitute even of the earliest rudi- 
ments of the arts. Such beings might well be cooodved to 
contend with the beasts, above whom they were so little ele- 
vated, for places of shelter they knew not how to construct ; or, 
at all events, they might crawl like the 1)easts into holes, to con- 
ceal their dying agomes. At this period the bones could scarce- 
ly have been deposited in caves for the purpose of inhumation 
— the idea of sepulture belonging to a more advanced state. 
The rude fragments of earthenware found in the same caves, 
strengthen the conjecture that the bones belonged to an ex- 
Xreme\y rude and early period. The Celtic and Gothic tribes 
who supplanted the aborigines of Europe, seem to have reached 
the agricultural state. The Germans are described as inhabit- 
ing houses built of gross and unhewn materials, constructed 
without the aid of mortar, and also caves, into which they re- 
tired for shelter from thie inclemency of the winter, or from the 
attacks of a powerful enemy. Traces of these ancient subter- 
raneous habitations are still to be met with in Germany, but 
much more frequently in France and Italy, where the nature of 
the rock is in general more favourable to the task of excava- 
tion. They are most numerous in the south of France. Each 
cave appears to have been entered by a low chink or fissure, 
situated almost half way between the floor of the cave and its 
roof, and differing as little as possible from the level of ^thc 
avenue by which it was approached. The entrance seems in- 
tended to have been closed, from the invariable presence of a 
narrow opening, reaching tlic external air in an oblique direc- 
tion for the purposc'of ventilation. Sometimes these caves are 
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uuoUiedy sometimes they are found in groups. It has been 
eoQJectured by French antiquaries that these are the kUebra of 
the Roman historians, in which the Gauls so often eluded pur- 
suit, and re-appeared as suddenly lo harass the enemy. Dr 
Hibbert next proceeded to remark that these caves continued to 
be used even during the feudal period. At Ceyssac, in the 
province of Velay in France, the castle of th&.lord crowned the 
summit of a hiU, all of which was excavated into caves, that 
seemed either to have been used as chambers, or to have CQp- 
tained regular stalls for horses, and one has evidently been em- 
{doyed as a chapel. The entrance and lower apartments of a 
castle which flanks Mont Perrier, in Auvergne, has been 
scooped out of the solid rock ; and on the opposite eminence is 
a system of grottoes, which served for the abodes of the retainers. 
At Conteaux, in Velay, is a system of caves, one of which, ap- 
parently the barony's hall, is twenty yards long, by six and a 
half broad. Attached to it is a kitchen, opening to the top of 
a superjacent terrace, and almost as spacious as the famous one 
of the Abbot of Glastonbury. Among the caves of Roche 
Robert is a hall twenty yards by Ave, lighted by a well-shaped 
window. The period when these caves were abandoned by their 
feudal proprietors cannot be ascertained. They became subse- 
quently the haunts of banditti. 

The next portion of the memoir was intended to shew that, 
evep in the present day, whole villages of Trogk)dy tes were to 
be found even in the civilized countries of Europe. In the 
neighbourhood of Bagnovea, in the Fope^s territories, is a vil- 
lage, of which an Italian traveller has observed, that a few stones 
for the purpose of closing the entrance of the cavern, a hole for 
the smock to go out of, and an aperture to admit the light, suf- 
fice to complete each habitation* In the Island of Fonza, near 
the Bay of Naples, is another town of the same kind, the inha- 
bitants preferring to reside in caves, although the island a- 
bounds with the best materials for building. The caves are 
described as being refreshing in summer, warm in winter, and 
without the least humidity. In France, many villages of in- 
habited caverns still exist, as at Cuzolo in the Cantal, at Mount 
Ferrier in Auvergne, and many other places. Swinburne has 
described a village of the same kind, which occurs in the pro- 
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vinee of Andalusia in Spain. In Transylvannia, the places 
which the nomadic gipsies inhabit during the winta*, ought to 
be called holes or burrows, rather than caves, which, for farther 
security from the weather, are covered over with branches of 
trees, with moss and turf. Dr Hibbert concluded his memoir 
by recommending the history of European, and particularly of 
Scottish caves, to the attention of the Society ; and by describ- 
ing the geological formation in which the search tor them was 
most likely to be attended with success. 



NEW SOCIETIES. 

1, Geographical Society of Londoti. 2. Geological Society of 
France, 3. Statistical Societies in France. 

1. Geographical Society of London. 

We arc happy in having an opportunity to lay before our 
readers, the following interesting document, in regard to a pro- 
jected Geographical Society in London. Such an institution 
will, we feel confident, assist in raising the scientific character of 
Geography in this country, where at present it is too much in 
the hands of popular and unscientific writers. It will also excite 
a more decided taste for geographical researches among geolo- 
gists, zoologists, botanists, and also those travellers who visit 
countries, not witli the view of gossip, or the sheer greed of the 
little money which may be extracted from a publisher, or for 
the purpose of personal exhibition, but with die desire of en- 
larging our knowledge of the physical, statistical, and moral 
condition of difierent and distant lands. 

*' At a numerous meeting of the Members of the Raleigh 
Travellers^ Club, and several other gentlemen, held at the 
Thatched House, on Monday the 24th May, John Barrow, Esq. 
in the Chair, it was submitted, that, among the numerous 
literary and scientific societies established in the British metro- 
polis, one was still wanting to complete the circle of scientific 
institutions, whose sole object should be the promotion and dif- 
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fusion of that most important, useful, and interesting branch of 
knowledge. Geography : That a new Society might therefore l)e 
formed under the name of The Geographical Society of Lon- 
ilon : That the interest excited by this department of science 
is iini\'erMlly felt ; that its advantages are of the first import- 
ance to mankind in general, and paramount to the welfare of a 
maritime nation, like Great Britain, with its numerous and ex- 
tenave foreign possessions : That its decided utility in confer- 
ring just and distinct notions of the physical and political rela- 
tions of our globe must be obvious to every one ; and is the 
more enhanced by this species of Itnowledge being attainable 
without much difficulty, while at the same time it affords a co- 
pious source of rational amuSeraent : That, although there is a 
vast store of geographical information existing, yet it is so scat- 
tered and dispersed, either in large books tliat are not generally 
accessible, or in the bureaus of the public departments, or in the 
possession of private individuals, as to be nearly imavailable to 
ihc public. 

The object, then, of such a Society as is now suggested would 
be, 1. To collect, register, and digest, and to print for the use 
of the members, and the public at large, in a cheap form and at 
certain inler\als, sudi new, interesting, and useful facts and dis- 
coveries, as the Society may have in its possession, and may 
from time to time acquire. 2. To accumulate gradually a 
library of tlie best hooks on Geography — a sclcciion of the 
best Voyages and Travels — a complete collection of Maps and 
Charts, from the earliest period of rude geographical delineations, 
to the most improved of the present lime ; as well as all such 
documents and materials as may convey the best information to 
persons intending to visit foreign countries; it being of the greatest 
utility to a traveller to be aware, previous to his setting out, 
of what has bei>n already done, and what is still wanting, in the 
countries he may intend to visit, 3. To procure specimens of 
such instruments as experience has shewn to be most useful, and 
best adapted to the compendious stock of a traveller, by consult- 
ing which, he may make himself familiar with their use. 4. 
To prepare brief instructions for such as are setting out on their 
travels; pointing out the parts most desirable to be visited ; the 
beet aud most practicable means of proceeding ihilhcr; the ic- 
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eearches most esaential to make ; pbenomeiia to be observed'; 
the subjects of natural history most desirable to be procured ; 
and to obtain all such information as may tend to the extension 
of our geographical knowledge. And it is hoped that the So- 
ciety may ultimately be enabled, from its funds, to raider pe- 
cuniary assistance to such travellers as may require it^ in order 
to facilitate the attainment of !)ome particular object of research, 
fi. To correspcmd with similar societies that may be cstabliAcd 
in different parts of the world ; with foreign individuals eqgaged 
in geographical pursuits, and with the most intelligent Briqsh 
residents in the various remote settlements of the Empire. 6. 
To open a communication with all those philosophical and li- 
terary societies with which Greography is connected ; for as all 
are fellow-labourers in the different'departments of the same vine- 
yard, their united efforts cannot fail mutually to assist each 
other. 7. And lastly, in order to induce men of eminence and 
ability in every branch of Science, Literature, and the Arts, 
and in particular those who have travelled by sea and by land, 
and all such as are skilled in geographical knowledge, and 
likely to become useful and efficient members, it was suggested 
that tlie admission fee and annual contribution should be on as 
moderate a scale, as, with the number of subscribers calculated 
upon, would be sufficient to enable the Society to fulfil the im- 
portant objects herein alluded to. 

The meetmg then proceeded to uomiuate the following'gentle- 
men as a Provisional Committee, to draw up certain leading 
principles, as the groundwork on which such a society may be 
established. 

The Hon. Mountstuart Elphinstone. Henry Ward, Esq. 

Lieut-General Sir Thomas Macdou- Lieut-Col. Colb j, B. E. 

gal Brisbane, K. C. B. Thomas Murdcich, Esq. 

Sir Arthur De Capell Brooke, Bart. Commander Mauf^les, R. N. 

John Cam Hobhouse, Esq., M. P. Roderick Impey Murchison, Esq. 

Robert William Hay, Esq. Captain Sir John Franklin, R. N. 

Colonel Leake, Captain Smyth, R. N. 

Robert Brown, Esq. John Barrow, Esq. 

Captain Beaufort, R. N. George Bellas Greenough, Esq. 

Captain Basil Hall, R. N. Commander :JI'Konochie, Provu 

Major The Hon. George Kejipell. sional Secretary, 

At a meeting of tlie above-mentioned Committee, held on the 
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^th May, ihe fullowing resolutions were agreed to. 1. That 
ihe Society be called the Geographical Society of London : 9. 
That tbc number of ordinary members be not limited; but 
the number of honorary foreign members to be limited as 
hereafter shall be determined. 3. Thai, as soon as the num- 
of Subscribers shall amount to three hundred, a general 
loeeting be called to appoint a President, two Vice-Presidenta, 
s Treasurer, Secretaries, and a Council, to conduct ihc af- 
jairs of the Society ; and for approving, altering, and, if ne- 
cessary, establishing such other regulations, in addition to those 
her^n recommended, as may appear to be necessary to the well- 
being of the Society. 4. That the election of the Council and 
Officers of the Society be annual. 5. That the office of Presi- 
dent be not held by the same individual for a longer period than 
two consecutive years ; but that he be eligible for re-election 
after the lapse of one year, 6. That the two Vice-Presidents 
be subject to the same regulation as regards the President; 
but the Treasurer and the Secretaries may be re-elected. 7. 
That the officers above mentioned, with fifteen other members, 
constitute the Council, and that five of the fifteen are to go out 
annually at ttie period of the general election of the officers of 
Ihe Society. 8. That the admission fee of members be L. 3, 
and the annual subscription L. 9. ; or, both may be compound- 
ed on for the payment of L. 20. 9. That all admission fees and 
compositions be placed in the public securities, to be hereafter 
applied as the Society may direct. 10. That the funds and 
property of the Society be vested in the names of three Trus. 
tees. .11. That these three Trustees be supernumerary Mem- 
bers of the Council. 12. That so soon as Jive hundred mem- 
bers shall be entered on the list, a second general meeting will 
be called to decide upon such further regulations and by-laws 
as shall appear beneficial and useful for the management of the 
Society. 13. That Commander M'Konochie, 11. N., be ap- 
pointed Provisional Secretary to the Society. Abthuu he 
Cafell Brooke, C/tairman. Those who may be desirous of 
becoming Members of the Geographical Society of London arc 
recjuested to send their names to any of the gentlemen of the 
Provisional ComiiuUcc, or to ific Secretary, No. 99. Quatlranl, 
Regent Street." 
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2. Geological Society of France. 

A Greolog^l Society has just been established in Paris, under 
the name of the Greological Socie^ of France. Coidier is Prea- 
dent ; Vice-Presidents are Brongniart, Blainville, Prewft, and 
Brochant ; Secretaries, A. Bou< and £1. de Beaumont ; Vioe- 
Secretaries, Desnoyers and Dufresnoy; Treasurer, Midielin; 
and Archivist, De Rcnssy. Already one hundred membeis 
have been enrolled. Among these many Frenchmeo, also geo- 
logists of Prusaa, England, Holland, Italy, South America, &c. 
The following lnws or regulations of the Society have been or* 
dered for circulation : — 1. The Sodety assumes the title of ^ Geo- 
logical Society of France.'" ^ Its object is to aid in -the advance- 
ment of geology in general, and in particular to make known 
geology of France, and its rdations with the arts and 
ture. 3. The number of members not limited ; fote^gnansaaP 
well as Frenchmen admitted : np distinction of members intx^ 
honorary, &c. 4. The administration of the Sodety committed^ 
to a Board and Council. 5. The Board oonnsts of the Fresident 
and four Vice-Presidents, two Secretaries, two Vice-Seccetaties^ 
Treasurer, and Keeper of Archives. 6. The President and Irloe- 
President chosen annually ; Secretaries every two years ; Trea- 
surer every third year, and the Archivist every fourth year. 
7. The Council consists of twelve members ; of these four go 
out annually. 8. The Members of Council and Board, with 
exception of President, are chosen by a majority. 9. The Pre- 
sident is elected by a plurality among the four Vice-Presidents 
of the preceding year. 10. The Meetings to be held in Paris 
from November to July. 11. Extraordinary Meetings from 
July to November. 12. Society to contribute to the advance- 
ment of geology by its publication and its bounties. IS. A pe- 
riodical bullet'm of the labours of the Society to be delivered 
gratuitously to each member. 14. The Society to form a Li- 
brary and Museum. 15. The gifts to the Society to be inserted 
in the Bulletin, with names of the donors. 16. Each member 
to pay as entrance-money 20 francs; annual contribution 30 
francs : any member may compound by paying 300 francs. 

We are informed, that during the meetings a general view is 
taken of the geological labours of other Societies during the pro* 
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riaas fortnight (the Society to meet every fortnight). On par- 
ticular day s geological subjects proposed by the members are 
HaexttBedj and memoirs are read. A puUishing Committee is 
cotrusted with the chaige of publishing speedily extensive me- 
moirs and maps, and separately. Each memoir will have two 
pi^inations, one for the memoir, and the other for the volume : 
by thiir arrangonent memoirs cannot remain long unpublished, 
and the memoirs will form a series of volumes. 

3. Stoiistical Societies in Frame. 

Two Statistical Societies have lately been established in 
Fnmoe^ one by the celebrated Caesar Moreau,- in which we find 
as members many of the higher ranks in Paris ; the other under 
the direction and auspices of that active, enterprising, and ac* 
eomplished person the Baron Ferrusac. The Society of Fer- 
rosac is divided into seven sectictas. 1. Civil Arithmetic. S. 
Physical Greography, and Natural Resources of the Soil. 3. Po- 
fitical Geography, Public Works, &c. 4. Medical Topogra- 
phy, Public Salubrity, Charitable Institutions. 5. Agriculture 
and Rural Economy* 6. Manufactural Industry. 7. Commerce. 
The central commission is composed of 65 members, and the 
whole Society already consists of 100 membei*s. The Society 
has bad already six meetings* 



Observations on the Cause of the Spouting of Overflowing Wells 

or Artesian Fountains. 

AccoaniNG to some philosophers, the theory of the spouting 
waters of Arte»an springs has been referred, sometimes to that 
oSJets d^eauy and sometimes to that of syphons, a bored well 
bemg, as they say, only the second branch of a large syphon, 
of which the first branch is the subterranean course, between 
impermeable strata, followed by the compressed waters coming 
from a higher country than that in which the bored well has 
been formed. 

According to others, such a well can only be considered as a 
tube, which shows the pressure of water upon an earthy or stony 
stratum, at which the bored well terminates. 
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Mr Dickson of New Brunswick, after showing that, by memr 
of bored wells, water may be procured in any place whatevary 
and that it will rise to the surface of the earth, independently 
of all gravitating pressure, says, that masses of water, pvecipiv 
tated into the abysses of the interior of the earth, are thiowv 
out to its surface by an innate expansive force, through the ac- 
tion of the central fire ; and again admits, as a second cauw for 
the ascent of water, the effect of capillarity, — ^forgetting that, i£ 
this action could bring subterranean waters to the surface, it yet 
could not make them spring beyond it. 

According to M. Azais, the springing of the water of bored 
wells seems to be unamenable to any common law, and can 
only be accounted for by t)ie universal principle of expansion : 
*^ For,^ says he, *^ every body which contains in its central 
parts an expansive focus surrounded by envelopes of greater or 
less thickness or condensation, is a body in a Hate of resUieneef 
that is, in a state of continued effort against the resistance of 
these envelopes. It incessantly labours to drive them oatwards, 
to break and dissolve them ; and not being able to do this, it at 
least exercises its expansive action upon the internal substances, 
agitates them, divides them, attenuates them, and projects them 
as much as it is possible for it through the pores of the external 
envelopes. This action of resilience and transpiration is in na- 
ture the first and essential vital action^ After distinguishing 
three kinds of transpiration, viz. 1^^, the vital transptration, 
which emanates from the central regions of our planet, and pro* 
jects outwards by radiation the subtile fluids, such as caloric^ 
the magnetic Jluid^ electricity^ &c. ; ^dly^ the middle transpira- 
tiany which emanates from the intermediate regions, and pro- 
jects, under a vague and semi-impetuous form, the various gases 
of which the mass of the atmosphere is composed ; and, Sdh/^ 
the weak or indolent tfanspiratioUy which emanates from the 
layers nearest the envelope, a sqfi transudation like sweat, and 
under an aqueous form, M. Azais says, that, like the blood, 
which, through the impulsion of the central focus, is continually 
making an effort to exhale, by supplying our habitual transpira- 
tion, and which springs out the moment the lancet has burst 
the envelope which retained it, the central water springs out 
2 
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under the borer in obedience to the universal principle of ex- 



•Iq biB Mecueil Induairiee MamufbcHiriery M. Moleoil has 

iHerted an article im the Essay published at New Brunswick 

bjr Dickapo, which had been communicated to him by one of 

}m lioodon correspondents. This correspondent says, that, 

wUiont prcrfoundly examining the question, he ventures to as- 

ttrt^ that, in his opinion, the waters which spring from a depth 

ot 400 or 500 feet (of which there are examples in England, in 

parts at a great distance from any hills of a similar height), are 

not the product of infiltrations from above, which feed small 

springs and wells, but that these wonderful and inexhaustible 

jets are projected by great subterranean arteries, which are 

acted upon by great reservoirs of air which the earth contains, 

and which are often met with in boring. The author of this 

aitide rests his opinion, \ity on the disengagement of hydrogen 

gas which took place during a boring in America f; 9dbfy on 

die vacuities which are often met with in forming wells ; and, 

* On this subject, M. Azais, after observing that in the globe, taken as a 
whole, each of the three modes of transpiration always preserving the same 
measure, there always emanate from it the same quantities of subtile fluid, 
gjMes and water ; whence it follows, that, wherever the aqueous transpiration 
is precipitated, by the aid of a bored well or a bleeding, a local intensity i^ 
given to it, by which there is drawn off a more or less extensive mass of the 
aqoeous transpiration, which, in ordinary cases, makes its way slowly, with 
difficulty, and under a very divided form by the pores of the envelope. 
Thus there is substituted a small, but rapid and continued torrent, for a 
vague and confused fumigation, occupying much more time and space. Now,' 
it is extremely probable that this fumigation through the pores of the enve* 
lope is the principal food of plants* The large trees especially, the magnifi. 
cent foresta, which no external drought can wither, have, without doubt, the 
mouths of their roots open towards the aqueous transpiration, which ascends 
towards them from the interior ^of the earth. This vital source of vegetation 
would be cut off, or at least greatly diminished, were too many vertical foun- 
tains opened in their neighbourhood, and in the ground which bears them. 

Unfubliihed Memotr an Artesian WeUs, by M^ Azais, 

•f This boring was made at the bottom of a dry well in the brewery. of 

Messrs Bord and CoUok, at Albany. This well was in depth 30 feet 

The sound passed through gravel and clay, 11 

BUu:k slate, ;...' 41 

Carry over,... 82 
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SdU/j on the circumstance that the quantity of spouting wat 
is not diminished, when several wells have been bor^ qui 
close to each other, which induces him to think that the pn 
sure of the air must there be the cause of motion. 

The workings of mines and quarries have shown, that, 
certain kinds of ground, the waters spread out mto veil 
stripes, brooks, and even sometimes torrents, running throuf 
the cracks^ fissures, and natural perforations of the interior 
the rocky strata * ; while, in other kinds of ground, they foi 
sheets or expanses of various extent, in beds of sand, earth 
permeable stones, — and the moment, the upper stratum is p 
fbrated, they rise and spring out with greater or less rapidii 
until they have attained the level%om which they come. 

Such is the basis of our theory of the sponting of subter 
nean waters : it is merely the result of what we daily see in 1 
workings of mines. It is the application of the theory oTj 
d'eau and syphons. It is^ in fine, so ample, and so aatui 
that it is hardly possible to ofier one more satisfactory. 

The thermal waters which rise to the surface from the ii 
nor of primitive formations, owe their srprhighg to the i 
engagement of compressed gases tvhich react upon the surf 
of these waters, in the same manner as vapour* acts upon 
water in the Eolypile. 



Brought orer,... S2ftt 
At this depth of 82 feet water was found ; but as it was not 
abundant, the boring was continued. 

Black slate, <.#.. .....* 168. 

«50 

At the depth of 250 feet there was a plentiful disengagement 
of hydrogen gas in the black slate, „,„,^ 32 

At the depth of 28t feet the water sprung up to the height of four 
above the surface of the ground. 

• The quarries of Paris, and, in general, all large quarries, present 
quent examples of vestiges of subterranean brooks or currents now i 
which must formerly have traversed the limestone mass at different hdfl 
by means of the fissures and tortuous cavities which intersect it in 
directions* 



of Overflowing WeUa^ 161 

The springing of cold mineral gaseous waters may be assimi- 
lated to that of the compression fountain. 

The circumstances of springs which flow out upon the dedi- 
▼ities of hills, nearly at a constant height in stratified countries, 
and particularly in those composed of alternate layers of sand 
and clay, establish and characterize that disposition of water 
which we have said to be in sheets, and whose ori^ is due 
ddier to subterranean effusions coming from higher countries, 
or to infiltrations of snow and rain water arrested by these 
daybeds. 

This sheet of water has been likened by Professor Hachette * 
to a layer of ice of a similar form to a layer of clay, sand, or 
dialk. If the water is considered as occurring there between 
twoxurved surfaces, such as two sections or basins of difierent 
diameters, whose upper edges are in a plane, or irregularly in- 
dented, or partly closed, the liquidity of the water is the cause 
of the pressure which the tube of the bored well measures ; but 
if, in place of a sheet of fluid water, there be supposed a layer 
of ice, the pressure would resist, and would not be indicated 
by the tube, and it would be changed in its power of odie- 
sion. 

Whatever be the manner in which water spreads under 
ground, in descending from higher to lower grounds, whether 
in sheets or in veins, stripes or torrents, when it happens to 
meet with an issue of any kind in the ground, it insinuates it- 
self into it, and rises to a height corresponding to the level of 
its point of departure, or rather to a height which balances the 
pressure which the water exercises against the walls of the ca- 
nal which cont^n it f. Hence arise the spouting fountains or 
natural jets-d^eau, which occur in secondary formations. 

Whence it follows, that, to obtain a spouting fountain, we 
must, 1st, Try, according to the nature of the ground, at a 
greater or less depth, to reach a flow of water coming from 
higher basins, and passing along, in the bosom of the earth, 

. * M. Hachette, Considerations sur Tecoulement des liquides. 
f Memoir by M. Barrois,- on Bored Wells: SocietS des Scieneea de LUle, 
1825. 

APRIL — JUNE 1830. L 
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between compact and impermeable rocks; 2dly, Affinrd this 
water, by means of a well artificially bored,, the posnbility of 
rising to a fay^ht proportional to that of the levd firom which it 
comes ; and, Sdly, Prevent, by tubes inserted into the bored 
well, the spreading of the ascending water in the surrounding 
sand, or in the cracks and fissures of the rocks traversed by^tl^ 
bore. 

From this it will be seen, that spouting springs may be ob^ 
Uuned by means of boring, in almost every country that pre- 
sents in its interior subterranean sheets of water, between the al- 
ternating and continuous beds of permeable and impermeable 
depouts, extending to the country or mountains which contain 
the reservoirs of these water-sheets, and whose bases, or slope* 
are covered by these beds. 

But it is essential to repeat here, that we must not expect to 
find wells of this description everywhere, as has been thou^t- 
lessly asserted ; for, on the one hand, the nature of the gcound 
sometimes absolutely prevents it, as in granite districts; and, on 
the other hand, it is possible that a perforation, made even at a 
very rsmall distance from a bored well affording water, may not 
yield any, should the latter, for example, be fed by a subterra- 
nean current, in place of being supplied by a sheet of water, or 
should the perforation be made upon the extremity of a. basin 
with inclined strata resting upon a formation of a different n»» 
ture. 

We shall not here enter upon any details respecting the art 
of boring artesian wells, such not being our object. M. Gar- 
nier'^s Manuel du fonienier-sondeur contains all tliat can be de- 
sired on the subject. 

Taking a general view of what we have said, we deduce the 
following consequences, which we believe to have .been suffix 
ciently demonstrated. 

There exist great subterranean sheets of water at various 
depths. These sheets are more commonly met with in the plane 
of superposition of strata of different formations. They however 
frequently occur at various heights in the great masses, sudi as 
tjiose of day, chalk, and even marine limestone containii^ 
cerithia, when these masses are entire, and of great thickness. 
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- AooOrding to the tiopet the undulations, or the declivity which 
are presented by the plane of superposition of the permeable 
deposits in which the waters flow between impermeable strata, 
dme great sheets of water are met with at all depths ; but it is 
impossible to lay down any constant rule with respect to them. 

la order that^these waters be capableof ascending^ it is neces-^ 
sary that the formations among which they occur be entire, in 
the state in which they were originally deposited, and that they 
be not intersected by large valleys, or deep ravines, in which 
the waters would find a free and easy exit. 

It would be in vain to search* for springs in deposits which, 
at no great distance from the place of boring, are intersectied 
by deep valleys, or when the formations are internally cracked, 
filled with tortuous separations, and greatly disturbed, whether 
by the contraction attending the defecation c^ the mass^ or by 
internal shocks, swellings or earthquakes ; or, lastly, when these 
oeptunian formations, such as plastic clay, chalk, oolite and 
ahell-limestone, are raised up, and present precijnces at the sur^ 
face, as is the case, for example, with the plastic clay at Issy, 
Vauvrea^ Auteuil and Fassy, and with the chalk at Meudon, 
Sevres, Auteuil, Bongival, &c. 

In these different localities, we need not expect success in 
boring for springs, unless by penetrating deeply into the mass 
of the chalk) in search of the sheets of water in its lower part, 
m even by traversing it entirely, in order to come upon those in 
the clays, oolites, and shell-limestones ; or, lastly, unless by pe-< 
netrating deeply into the latter, when they happen to be raised 
to the surface, and present cliffs, or are intersected by valleys 
of greater or less depth. 

•On this subject it is necessary to observe) 1st, That if in a 
country composed of elevated plains, such as those of Cham- 
pagne, Normandy, Picardy and Beauce, or any other of the 
same nature, or of similar formaticxi, in place of boring to the 
necessary depths for reaching the different water-sheets which 
are commonly the most abundant, and, at the same time, those 
which rise highest, the boring, is stopped at higher levels less 
distant from the surface, it is more than probable that, in that 
case^ the ascending waters would stop more or less beneath the 
surface of the ground, according to tbe depth of the borings^ 

L 2 



164 Observations on the Cause of the Spouting 

Then also, so far from considering the operations as having 
failed, because in this case the water does not rise above the 
surface, we are of opinion that, according to the localities and 
the nature of the ground, steps might be taken to remedy the 
deficiency. 

Thus, for example, when the water of a boring only rises to 
within a certain number of yards from the surface, but in suffi- 
cient quantity, it might be conducted from the point to whidi 
it {"caches, by a small gallery, into some neighbouring well, or 
into one dug on purpose, and there might thus be produced a 
kind of artificial fall, which nught be employed to make the 
water ascend to the surface of the ground, and even beyond it^ 
by employing for this purpose either a hydraulic en^ne (belier 
hydraulique), which would always give a third of the volume 
of water, or a wheel, which might be placed at the pcnnt of the 
fall, and which, working a pump suitably placed, might raise 
the third, or perhaps even the half of the volume rf water, or, 
in short, any other hydraulic machine of the kind. But these 
means would be practicable, only in so far as the wells into which 
the waters should be precipitated, might not allow them to rgn 
off into strata of permeable deposits. 

In concluding these considerations, and the consequences 
which we have deduced from them, we shall mention the cir- 
cumstances which it is necessary to examine and appredate be- 
fore resolving upon boring a well. 

1st, It is necessary to examine the physical constitution, or 
the nature of the ground, and the disposition of the surfSsice of 
the country, with reference to the mountains which overlook it, 
the valleys by which it is intersected, and the springs which 
rise in these valleys. The latter it is particularly necessary to 
examine, before deciding upon boring a well, as many of them 
are real natural wells. 

2dly, It is of importance to select a fit person for boring, the 
art not being merely mechanical, and such as can be practised 
by any borer *. 

* A borer who has no experience may entirely fail in the operation confided 
to him ; and such an occurrence may suffice to prejudice a whole country 
against bored wells, if it be the first time that they have been tried in it. 
Too frequently the borers are nolhbig but common labourers, who follow a 
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Lastly, Besides attending to these circumstances, it is neces- 

utry to be possessed of perseverance and courage, whicli will 

lead us to disregard the delays and difficulties often unavoidably 

connected with the operations of boring. — Hericarl ile Thury. 



Observations on the Snake ct^d Yellow Tail ( CcHuber Jlavi- 
colls, Linn., hehngiiig to ike division ^Cerberus of' C\i-neT), 
and on the sujiposcd power of Fascination in Serpents. By 
Dr J, Hancock, Corresponding Member of the Zoological 
Society, and of the Society of Arts for Scotland, &c. he. 
(Communicated by the Author.) 

, -1 HAVE examined several specimens of this serpent, and the 
1 following are some of the results of my observations. 

The head is ratlier small, oblong, angular, and pointed, and 
has large scales ; two rows of fine teeth on each side the upper 
jaw, and one row on each side the lower. It has 211 abdominal 

blind routine, anil are apt to be discouraged, nben in a different country thej 
do not see the sound bringing up the kinds of earth and stone to whicli they 
have been accustomed. The levels of water, and the hianner of determluing 
thdr rise, are often unknown to them. Sometimes hy their haste to sink the 
tubes, they prevent the sheets of water from ascending to the surface; and they 
are frequently discouraged, because they do not find succeeding each other 
the formations in which they Iiave been accustomed to see water springing. , 
Lastly, some of them having no knowledge of the art, have been seen ex- 
posing their workmen, without any precaution, in tiie bottom of deep welis, 
where thej run Uie greatest risk when they approach impermeable beds 
covering the sheets of compressed water. These waters sometimes coming 
from distant and very elevated reservoirs, often rise at the very moment of 
boring, In such quantity and with such impetuosity, that the workmen 
scarcely have time to nscend to the suriace, and have even perished before 
they were able to give any signal of distress. Frequently the irruption of 
the compressed waters is accompanied with a disengagement of air, which 
escapes with such noise and impetuosity, that the workmen are thrown over, 
and others have compared the effect of this disengagement of air to a violent 
blow upon the body or arm^ It is this disengagement of air which has led 
some persons to think that the ascent or springing of the water of bored 
welts is owing to the pressure of the atmospheric air in great subterranean ta- 
vities. Ifthis cause be admitted for the risingof water at the very moment 
when the impermeable stratum is perforated, it remains to be examined why, 
the air once disengaged, the water continues to spring, although it no longer 
^^udagoes pressure from the air. 
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scuta, and 69 pair of subcaudal scutella ; the back is dark grey, 
and the hind part yellow. It grows to 7 or 8 feet ia length. • 

One of these serpents had SM abdominal scuta, 68 paip of 
subcaudal scutella, and two longitudinal cavities befaiiid the 
▼ent, proba1l>ly the receptacles of the ovaries ? 

Another had S06 abdombal scuta, with 2 whole scuta, and 
76 pair of half scuta under the tail, whicn was ydlow, long, and 
tapering, one-fifth of the whole length, the snake being 5 feet 
long. 

The tail, being constantly of a deep yellow colour, tcfnns the 
most distinctive character and appropriate name poasilde' for 
this serpent. 

I have, in several instances, observed both whole and half 
scuta behind the vefit'in this serpent (as occurs in the kind with 
S06 abdominal scuta), as also in some individuak of .the rattle- 
snake. In the boas, also, we find this variation occurs not un- 
frequ^tly. I, therefore, consider the modem distinction of 
^^ Pythons,^ so far as depends an this character, as altogeditf 
nugatory, and an afiectation of novelty only calculated to aug- 
ment the confusion of an almost unintelligible jai^n, Tliis 
character I find to be common in serpents of the most opposite 
and contrary natures possible *. 

Being told, in 1815, by Captain Mackenzie of Demerara, that 
he had killed a snake on the shore of the Orinoko, of the kind 
mentioned by Mr Bunting of Pomeroon, with horns or ears, as 
Mackenzie called them, the horns being contractile, and project- 
ing about an inch and a half, having a long tapering yellow tail, 
and brown body ; and having had a similar account from Mr 
John Brumwell, of a serpent approximating very nearly in ap- 
pearance to the snake called Yellow Tail in Demerara, with the 

* Since my stay in Londpn, I have examined some living Pythons, so 
^called, from Java and Ceylon, and I find them to approximate very nearly 
to the Boa Constrictor, or Conluconaru of Guiana. The Conluconaru and 
Camudi have each a pair of ns^ls or claws, t. e, one on each side of the anus, 
and so have all the other species of Boa, so far as I have had opportunities of 
observing. Jt appears, however, that in the feniale these claws are much less 
developed than in the male, and in some are scarcely visible without dissec- 
tion. This appendage appears to be the most certain and constant charac- 
teristic of the Boa kind, and we know of no poisonous serpent, I believe, 
possessing this character. 
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exception of the peculiar appendage above mentioned, I wasled 
to investigate it further, and took the opportunity, for this pur- 
foae^ of examining one of these serpents killed at St Ann of the 
Orinoko. 

Observing then that the eyes were sunk so deep in their 
nckets as to impede tlie animals seeing in a direct line before, 
its idea occurred to me that it must possess the power of push- 
ing them out at pleasure, and that it might be this circumstance 
which had given rise to tlie idea of the horned anake. 

To ascertain whether the animal had this supposed faculty, I 
passed an instrument tlirough the arch of the jaw into the orbit, 
and, with much facility, pushed forward the eyeball about an 
inch from the head, without using any force. I then observed 
a muscular coat, or strong membrane, attached laterally to the 
tunic, which envelopes the globe of the eye, and on withdrawing 
the instrument, the eye again retired into the head by the re- 
traction of the muscle; their eyes being, by this mechanism, 
rendered both protractile and versatile, enabling them to see at 
once in every direction, and especially to escape die fangs of the 
rattle-snake, which is said to be their mortal enemy. 

I feel strongly persuaded, tlierefore, that it is identically thi? 
yellow tail, or, at least, a variety of it, with pcdujKuialcd eyes, 
which has been taken for a horned serpent, or with moveable 
homs, all of them agreeing that it carries the horns in and out 
of its head occasionally. Finally, it seems to me a construction 
of sight in this serpent similar to that of crabs, and that that 
which has been taken for homs is no other than the organs of 
ught, thus formal by the allwise Author of Nature for some 
particular purpose unknown to U9. 

I intended to have made further inquiries, after my rtilum 
to Demerara from the Orinoko. respecting the peculiarities of 
this homed or stylephorus serpent, but have hitherto neglected 
it. 

An old friend of mine (Mr Thomas of the Kitty Estate, Po- 
meroon) having killed a yellow tail, on going out to see it, I ob- 
served all the fowls, Guinea birds, and turkeys in the yard, as- 
sembled around, and approaching close to the dead snake to 
examine it, timidly chirping in a low feeble note, the nietitating 
monbrane drawn over their eyes, and seeming, as it were, half 
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deprived of animatioD. Had the animal been afive at the timet 
it might easily have made a prey of one of these birds at le as t. 

It appears to me that that property of serpents which has 
obtained the name o{ Jascination, does not exdiisiTely ii^V—g 
to any certain species, but that it is in some measure roinmon 
to all the serpent race ; and that there are a few of the nKxe 
subtile and cunning ones, who know how to im|»oive by theor 
natural endowments, and to turn those powers to advantage in 
their predatory pursuits. 

I am decidedly of opinion, from the observations I have been. 
able to make, as well as from the testimony of othors, that there 
is in reality no such property as fascination in aerpoits. It is 
not a £Eiculty of charming or of fascinating, in the usual accep- 
tation of the term, whidi enables certain serpents to take birds; 
but, on tlic contrary, their hideous form and gestures, which 
strikes the timid animals with impressions of horror, stupifying 
them with terror, and depriving them of their proper sensatioiis, 
which renders them unfit for any exertion. 

How, indeed, is it possible that a form so terrific and forbid^ 
ding as thai of the crotalus, should be possessed of a power to 
render itself agreeable or inviting. It is, on the contrary, na- 
tural to suppose that it is the terrifyhig^ not the charming^ 
principle by which serpents of the most disgusting or hideous 
forms are most successful in taking birds ; and this we find to 
be actually the case, for those serpents to which has been as- 
cribed the power of fascinating, are among the most terrific of 
the tribe. 

The torpedo benumbs its prey with an elecfrical shock ; but 
the serpent disables the more timid birds by the mere presenta- 
tion of its horrible front. The one hurtful or destructive agent 
is communicated by the touch, or some conducting medium, as 
water, and acts with energy upon the muscular fibre ; the other 
finds its way by die organ of vision, and exerts its influence up- 
on the scnsorium commune or brain, and thence paralyzing the 
whole nervous and muscular system. No wonder than these 
small birds, so feebly constituted, and the most sensible perhaps 
of all animals to impressions of fear, should fall insensibly into 
the devouring jaws of their terrific adversary. 

Thus the fascinating power attributed to serpents, if properly 
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vieirtd, " falls entirely to the ground. It is not the timid little 
bird or rabbit alone which are thus overcome, but the larger 
animals also, and even man in some instances. An occurrence 
of this kind is related of a Negro, belonging to Mr John Henley, 
who, in the swamp of Pomeroon, fell in with a serpent of great 
magnitude, as the Negroes asserted, and was so dreadfully ter- 
rified that he fainted away, and was picked up for dead by his 
companion. The serpent was said to be a camudi (Boa Scytalc), 
and might have made an easy prey of the man, but was over- 
gorged. They rarely, however, attack man, unless much pro- 
voked. 

Providence has so mercifully ordered it, that serpents of mor- 
tal venom are very slow to bite ; they must first be much irri- 
tated. It is a rare occurrence that an Indian is bitten by the 
bush-master or rattlesnake ; when this happens, however, they 
seldom attempt a cure, as they consider it absolutely impossible, 
and the unfortunate patient dies in a short time. 

Some of the inland tribes, however, have a metliod of obvia- 
ting the fatal effects of their bite, by scarifying the wound, imme- 
diately applying the mouth, and diligently sucking it, squeezing 
the bitten part from the bottom, so that both the force of suction 
and pressure are exerted at the same time. Some use withal, 
salt, honey, juice of the aristo lochias, &c. ; however, without the 
scarifying and suction, nothing would avail in these cases. 

There ia also a spinoso sjwcies of solanum, called Burabara, 
which is reputed at Demeraro, and among the Indians living 
near, to be an antidote ; as also the root of the arum, called 
Labaria Plant *, the stem of which is spotted like the snake of 
tliat name, and there are many other reputed remedies of this 
sort. 

I was informed at Angostura, that the bark of the Chapara 
Manteoa (Malptghiacrassi/hUa), the bark ofwhich is very thick 
and astringent, is among the best or most certain remedies as an 
antidote, bruised and applied to the wound, and the decoction 
or infusion taken inwardly, M. Machan said the caaeabel or 
rftttlcsnake was very numerous on his estate, to the souihvard 
of the Orinoko, and very frctiuently bit and killed animals, and 

■ This appears to be tile Draeontiam pofyphjiHum of Linn, 
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that the remedy there is the bark of the cbapura*. / He also 
said that the bark of the aloomoco is a good remedy. 

In the Orinoko, cats are said to be a mortal enemy to the 
serpent tribe ; that they kill the crotalus, and even the ooral 
snake, which is considered by the Spaniards to be very pqiscm- 
ous, though, I believe, it is harmless; and it is said are nat un- 
frequently killed in a conflict with the former. I was told that, 
on some of the Llanos, where rattlesnakes abound, cats are fre- 
quently kept for this purpose by the inhabitants. 

* He added at the nine time, that this bark, as well as that of the 
Alcornoco, is esteemed a grand remedy for abscesses in the lungs. Thej are 
both powerful astringents. 



Description of several New or Rare Plants which have laiefy 
Jhwered in the neighbourhood of Ediiiburghj and chicly in 
tlie Royal Botanic Garden. By Dr Graham, Pnrfessor 
of Botany in the University of Edinburgh.. 

IQih June 18S0. 

Brachystelma crispum. 

B. oritpum ; foliis elliptico-Ianceolatis ; coroUad ladniis tubo duplo lon- 
gioribus, pedunculis ssepius aggregatis. 
DsscaiPTiotf .— ru6^ (4 inch^ in diameter) round, flattened, alighUj de- 
pressed; in the centre is a nij|[ged crown or neck, divided at top, and 
permanent, about i or | of an inch high, from which the stems spring 
when the plant begins to vegetate. Stenu several, slightlj flattenec^ 
ascending, much branched, forming a dense round tun (in the spe- 
cimen described 6 inches high and 10 inches broad), covered with 
short glandular pubescence. Leaves opposite, decusniting, elliptico- 
lanceolate, dark green in front, paler behind, covered on both sides 
with glandular pubescence, crisped, on short petioles, with a strong 
midd& rib and few veins prominent behind ; at the flowers, the pairs oc- 
casionally approach, so as to give the appearance of a 4-leaved verticeL 
Peduncles (nearly jths of an inch long), simple, rarely solitary, gen^idly 
aggregated, situate on the side of the stem between the leaves, 2 or more 
frequently asn^lutinated together in the luxuriant specimen described. 
Bractecs smaU, awl-shaped, at the base of the peduncles. Caiyx anoall, 5- 
parted, pubescent, segments awl-shaped, and very much resembling the 
bractese. Corolla monopetalous, pubescent within, naked withoutTiimb 
d-parted, plicate, occasionally twisted, forming to the bud an angular blunt 
beak (about an inch long), of the same colour as the back of the leaves, seg- 
ments afterwards spreading wide, their edges revolute, upper surfiice 
of dark olive-green ; faux devoid of pubescence, yellow, especially on 
the inside, crowded with deep purplish-brown, oblong, transverse spots, 
which, on the outside, are fewer and more rounded ; tube campanulate ; 
crown deep purple, included, monophyllous, with Ave teeth, which are 
connivent over the stigma. There is an emarginate erect border on the 
outside of each, and between them five pits, over which are placed the 
truncated stamens^ each having two distinct pollen-massef, and a depend- 
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ing^ central, ilnuble beak, Gemi«n of two siaoalh, green, conical fullides, 
each vflth nuor Bvvits attached tu their inner side. Siigma common to 
bath tbtlicles, iaif^, flat, white. 

Beveralbulbs of this plant were collected in Southern Africa, hy Mr Bowie, 
and sent,,with many other roots, In aprini; 1 620 to Mr Nelll, in whose stove 
at CanonmiUs it flowered U«t month. It upproachee Braehi/ilelma ipalhu- 
bftMsBoLB^.t.lI13.but it aeema tome ts be evidently distinct. Mr 
Ji^m haa received another plant, which has not yet tlowered, {Voni the 
same quarter. The leaves are fiat, «lUptico-apBth<l1ate, and the bulb is 
somewhat elevated in the centre. It isems probable that it will turn 
out to be the B. gpathulatam. 

la the natural group of plants to which Braelu/iltbaa belonga, there are 
many fetid species, but I am not acquaiiited with any wlioKe smell is 
so decidedly stercoiaceous, aa that of U. crispuia. 

Calceolaria! hybridie. 
It is with no slisht feelings of disappointment that I have lately seen sent 
to the Botanic Garden some very fine hybrid varieties of Calceolariai. 
The species lately introduced into cultivation in this country seemed so 
well marked, and so entirely agreed with native specimens which have 
accompanied the seeds, that I did not fear a confiision of species io this 
genus ; a confusion which In other ffenero seems to have rendered a (Us- 
Unctiun nf species impossible, and bos given colour to the opinion that 
natural genera farm the ultimate dtvii^ions of plants with permanent 
cbamcters. 
Mr Morrison, gardener to Lord Fresiilent Hope at Granton, being aware 
that several of the finest species of Calceolaria were shy in pruducing 
seed, suspected that this defect might be corrected, by applying the puf. 
len of certain kinds to the stigmata of others ; and he first has had the 
merit of presenting to the florist, hybrids thus produced, which equal, if 
they do not surpass, in beaiity, any of the species of this handsome genus. 
Mr Morrison's experiments have been confined to four species, aU her. 
baceoua, viz. C. coripatiot*, C. artmhitoidea, C. plantaginea, and C. FoAer- 
gillti. He has succeeded in crossing the whole of these. C. planlaginea 
he finds moat apt to produce seeds of itself, and most readily to fertilize 
othere. The hybrids which Mr Morrison has sent to the Botanic Gar- 
den are the following : 

1. C f^nlaginea-eorymioia, raised from Seed of C. corymbosa ; produced 

by the pollen of C. plantaginea. 
Ttus is an exceedingly handsome plant, with the foliage of C. plantaginea, 
and the outline oi its flowers, but they are lai^er than these, and with 
fewer spots externally ; the mouth is open, as in C. cotynlmta, but small- 
er, and the dark marks on the inside of the throat are rounil, nut in 
streaks ; in its flowering stem there is the mode of branching of C. co- 
rynboa. Looking at it only with a florist's eye, it is really a splendid 
plant. A specimen of this hybrid having been sent by Mr Morrison to 
^e meeting of the Caledonian Horticultural Society on 3d June 1830, 
the Society's Silver Medal was voted tor it. 

2. C. plantagmea-arachnoidai ; raised from seed of C. arachnoidea, pro- 

duced by the pollen oi C, planioffiTua. 
This is a large healthy pLint, having acquired little from C. arachnoidea, 
except a dirty brown colour in the corolla, the mode of branching in the 
fluwer-stalk, and the number nf its flowers. There is very little woolli. 
ness ujKin the plant, but there ia none of the polished sudace of C plan. 
(winea, and the leaves are much smaller, and very much resemble those 
of C> purpurea. 
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3. C araehnoidea'pkmiaglnea ; raised from seed of C flkmimgimmj (uro- 

duced bj the pollen of C enraehnoUiea, 

This plant is almost identical in appearance with the last, the parents be- 
ing only transposed. The flower is rather smaller, its colmirs darker^ 
more decided, more speckled, and, on the whQ)% oertainlj handsomer. 

4. C oorfmbom^FoUmgiUU ; raised from seed of C. FoOmrgWif produced 

by the pollen of C eorymbtmu 

This plant bdng produced bj a cross between species much mare diasimi- 
lar, is quite utiluce any of the others, has little of the fionilj features of 
either of its parents, and apparently the delicate health of a badly oiga- 
nized mule. The leaves are like those of C FoCSsyyiOU, but they aze 
more numerous, and extend ftrther, upon a more robust stem. The 
form of the flowers considerably resembles those of C FaOiergU^ but 
they are larger, and yellow. Its habit is such that -I thou^t it was 
probably a mule between C FoihergUlH and C itU^grifiOUtf bmre I was 
mfonued by Mr Morrison of its or^;in. 

Eutoca sericea. 

£. Merieea ; suberecta, foliis utrinque sericeis pinnatifidifc Uidnits eztror- 
sum incisis, superioiibus linearibus integemmis ; orulia placente sin* 
guise numerosis, multis abortientibus ; staminibus corolla triplo lon- 
gioribus. 

DsscRiPTioir.— /lool jperenniaL Stem (10 inches high) herbaceous, sub- 
erect, angular, red, hoary, leafy, brandied at the bottom. Ltams yery 
numerous, spreading in a stellate manner from the crown of the root 
and lower part of the stem, or scattered along the stem, smaller and 
more entire upwards, the lower with their petioles 5 inches long, the 
upper linear, entire, and about 1 inch long, pinnatifid, corered on both 
sides with subadpressed white hairs, channelled, subdecurrent along the 
petiole ; segments incised on their outer edges, and each section has a 
strone central nerve, prominent below, and channelled above. Spike ter- 
minal, solitary, compound, dense, about half the height of the whole 
plant. Spikeiets erect, gradually elongatinj^, hairy. Flowers erect on 
the upper side of the spucelets, ezpan&ig nova, below upwards. Cai^ 
5-parted, segments linear, nearly smooth on the inner side, on the outer, 
covered like the pedicels with long, spreading, somewhat matted white 
hairs. Corolla (about 3 lines long, 4^ across), inferira*, subcampanulate, 
bluish purple, equal to the length of the calyx, segments 3~nerved, blunt, 
entire, smooth, paler towards the base, and there on the inside some- 
what hairy, and each having two overlapping membranous, nectariferous 
wings. Stametu 5, nearly thrice the length (^ the corolla, connected with 
its base, and alternating with its segments ; filaments straight, distant, 
tapering, purple, slightly hairy at their origin, every where Sse smooth ; 
anthers yellow, placed transversely, attached by their middle, bilobular, 
lobes somewhat crescent-shaped, furrowed in the centre. Germen green, 
ovate, 8ubcompressed« covered with loose white simple hairs, unilocular ; 
style erect, subangular, purple, nearly as long as the stamens, bifid at 
its apex ; stigmas 2, small, 3-angled, green. Ovules, attached to each 
parietal receptacle, numerous. Seeds ovate, comi)ress«l into a ke^ along 
one side, dark brown, and covered with many round depressions, placed 
in longitudinal rows. 

This pretty and perfectly hardy alpine was raised at the Botanic Garden, 
Edinburgh, in 1828, from seeds collected in Captain Franklin^s second 
expedition to the arctic coasts of America, and presented by Mr Drum- 
mond. It flowered for the first time in spring 1829. This year it is 
much stronger, and was in full flower in the oiyen border in May. 
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Fntana elongatn. 

F> elangata ; caule dmplice : Uciniia coruUffi interioribus maculutia. 
BsBCKlFTioif. — Bulb large, smootb, shining red, flstteneil un the aides, 

I and taperine at both extremities. Stem (abnve 2 feet high in the speci' 

men described, which, however, was probably drawn up from ita Bitua- 

I tion) erect, simple, round, fleiuoae, pniinoae, as is every other part of 

I the plant except the peduncle, germcn, and flower. Stem kaeei few 

ttbout 3 inches long), lanceolate, strongly nerved and plicate, erect, 

' gieea or scarcely pruinose; ^tealhs very loni; but variable, devoid of 

r»ify expansion at the tap and hottum of the Bteni. SpalAe (1 4 Inch 
limg) elliptical, coriaceous, bivalvular, many flowered, closed at the 
apeli, where the valves are thin, tmnsparent, membranuufi, blunt. 
FlmoeTt expanding in succession, one expaniled at a time. Peduncles 
(projecting half on inch above the membranous upicea of the spathe) 
round, pale-green, naked. Corniia (fully ] of an inch long, Ij inch 
across) bright-blue, yellow at its origin, while immediately above, the 
white spot drawn to a point near the middle of each segment, and or- 
namented on the imiide with niimeroua rather oblong spots of deep-blue, 
mibmtate, 6-parted. segments elliptical, slightly undulated, nearly equal, 
the inner rather the narrowest and slightly pointed, the outer blunt. 
Slamem united, shorter than the corolla. Filameala pale-blue, with 3 pro- 
minent angles, short, toothed on the outside, teeth curved, erect be- 
tween the baae of the auther.lohes ; anthers erect, twice as long as the 
fUamenta, sa^ttate at the baae, slightly twisted, blloculur, bursting alon;; 
their outer surfiice. i*wW shorter tlian the staraens; gennen green, 
naked, cylindrical, tapering a little near the pedicel, S-locular ; ovules 
very numerous, attached to a central leceptacie, which is double, in each 
loculament, and continued from the extremities of the disaepiments : 
style deep-blue, enlarging upwards ; stigmata slightly dilated, prqjecting 
nfittle way between the anthers hairy on their upper sur&ce. 
A single bulb of this very pretty plant was sent to Mr Neill from Buenoa - 
Ayres by Mr Tweedie, in a ball of clay, in 1838, It was planted In the 
npen border in spring 1820, and stood till the middle of winter without 
having flowered. It was then taken up and put into the stove, where it 
flowered in June. The flowers expand about o'clock in the morning, 
and become involute and decay about 3 in the afternoon. It may pro- 
bably be feund sufficiently hardy to bear the same treatment asTigridia 
pftvunlo. 

Habcnaria obtusata ? 

H. oihuoto t labello lineare, integerrimo, germen a'quanti, comu brevi. 

□re ; ibUn unico radlcale elliptii^o, undulato. 
Habenaiia obtusata ? Gotdk, MS. 
Orchis obtusata ; Pttrih, Flor. Americ. Sept. ii. 6B8 ? 

Dkscsiptioh Root cnnsisting of a few strong, simple, Qesiiy fibres. 

£«4f(2t inches long, \\ broad) radical, solitary, elliptical, undulate, 
keeled, many nerved. Soape (5 inches high) erect, angular, IH-flowered 
in the specimen described. Bractea green, linear-6ubulate, smaller up- 
wards, the lower longer, the upper shorter than the flowers. Floipers 
email, cernuous. PariatUh S-parted, 3 outer segments green, the up[)er 
cordato-suborbicular, slightly pointed, cucullate, the lateral spreading, 
linear, somewhat tapering, slightly twisted, inner sqpnonts smaller, dis- 
tant, lateral, l-ncrved, greenish, linenr with a dilated white margin on 
their lower side, for abov-u half their length. Li^lhim'liiiea.r, entire, 
green, pendulous, dilated and white at its base, shorter than the Spur, 
which is white, tapering, green, and blunt at the apex. Column emargi- 
nate, green in the centre, with an expanded whig projecting forward on 
each aide, along the edges of which tlie anther-case is placed. Anther. 
—■» nearly globular, with a promiuent edge In front. PvUm mataet yel- 
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longatcd. Stiyma small, rgunil, ereen, jil 

inaide of lie [-otumn, and connected to thp glands from which the pollsu, 
masses arise by the iinpermosC of two jrarBlIel fcreea ribs, which pus for- 
ward to the edgM of tlie column. Gemen green, curved, ftjiTowed, 
~ ~ ' wilted, about as long as the lip, and rather sborter than the 



The specimen described Dowered in a cold frame In the coUectioD of P. 
Neill, Ksq. of Canoiiinllls, in May last. Theflowerii havebfen expanded 
ubont (Kx weeks, and will not immediately fade. It was received by Mr 
Goldie from the neighbourhood of Montreal in autumn 1829, and com. 
niunicated by him to Mr Ncill in March bdt, under the uamc of Hahe- 
narfa atfumtu 9 the specific name bciog given with !ioDte he^tation ; and 
I have the same plant, under the same name, with the same uncer- 
tainty, from mj libeial friend Dr Bnott, gathered in woods on ibe 
White Mountains, North America. I have some doubts as to its being 
the fpei^ies mentioned by Pumh, but having no means of certainly de- 
tenmning this, I da not feel myself at liberty to act with more ded«inn 
than Dr Bootl and Mr Goldie, the last of whom, if not both, I beieve, 
exiunineil the plant in its native stations. My doubts arbe from the 
form of the leat^ the number of the flowers, and the comparative length 
of the segments of the jieriaDth, to none of which the expressions of 
Pursh apply- On the specimen of Dr Boott, however, there ore but ~ 
Howers, and the leaf is more attenuated at the base, than in Mr Neill' 

alenia Fischerii. 
^.Fucbtra; corolU 4-parlita, calcartbus FeCTiB,patulid; laciniis calydnEs 
subulatia; caule ranioso-erecto ; foliis subsesailibus, tiincrvibua, infe> 
riuribus obovatis, superioiibus ovatoJanceolatis, carioslia; pedunculta 
solitariiii, terminalibus. 

• DsscBiPiTOir RtwIanuuaL £enn<3 inches hi)'h)erect,enlargineupward8t 

purple below, ciecn above, wltli 4 ndes of unequal breadth, which alter- 
nate at the jomts. Leaves apposite, decussatina, and nt the top of thfr 
Htem, four in a verticeL, from approximation, and therefore imbricated at 
their base, subpetioled, decurreot, ^-nerved, glabrous on both aides, the 
lower otHjv ate, blunt and nearly flat, the upper (fth of an inch long, jtb 
of an inch broad) ovato-lanceolate, acute, keeled. Peduncla (4( lines lonr) 
solitary, one rising from the apex of a minute branch in the axil ofeadl 
leaf, and one terminating thb stem, therefore five at the top, diray* rio* 

Sle-fiowered, shorter than the leaves. Calj/x 4-parted, st^^enM awl- 
laped, imbricated, sparingly provided with minute olandulaT pubescence 
(every otlier part of the plant being glabrous), spreadinc, shorter than tht 
peduncles along which they are decurrenU CornHa yellow or brawaish- 
yellow, ovate,equalin length to the peduncle, 4<.clelt, 4-spUTTed;a^ment> 
broadly ovate, scute, always connivent, at least I have never obaerved 
them to expand in any weather, or at any hour of the day; spurs rather 
shorter than the calvx, straight, spreading, conical, compressed laterally. 
Slameiii 4, arising Irum the corolla at the base of the fissures, end tbere> 
fore alternating with the st^ients, occasionally an abortive fifth stamen 
rises from below the middle of one of the s^ments at the mouth of th? 
spur: filaments awl-shaped, sborter than the spurs, approximating at 
their bases, the upper part being erect ; anthers 2-lobed, bursting earljr 
along their fronts. Germea elliptical, subtetragonous, unilocular, bivaL. 
Tular, and empty at the apex. Sliymala 2, diverging, sessile. OevUt 
large, round, attached to the aides of linear, parietal receptacles. 
~ The plant was raised from seed transmitted through Mr Hunncnnan la 
March 1828 to the Botanic Garden by Dr Fisher, oa a species of //*- 
' 'n Dahurica. It flowered very freely iit the open bonier 






a gather 
' in June, and prabably irlU ripen ita seeds. 
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I splendens. 
' H. ipUTtdmi ; fhitci, acuIcU rectis, bane tuberculatis ; caiolla expansa, 
extrorsum costis pluribus flexuosis tDmentiwis ; calyce S-Sdo, tociniis 
acutiss 3-iiervibus, carinatlB; invalucro multipartito, lacinlla lineari- 
subulatU, inlerdum ramuaia, caljce ^paulo bcevinribus ; jiedunculii su- 
pra medium oblique articulalo ; Foliis palmutin, 3-a-lobiiti3, Itibia lan- 
ceolatis. 
H. splendens, Fraur, MS. 
Descriptioh.— ^f«n) woody (in our flowerinf; apecimen 10 feet high), 
erect, mund. Bark every where green, covered with short atellate pii. 
bacence,iiiterB]ier9ed with ehart, spreailing, nearly straight aculei, arising 
from large calloua bases, whith are red on the young parts of the plant. 
Brandtei axtllary, woody, scattered, ascending, round. Leaves (6~^ 
inches long, 8 broad,) sprending, palmnte, 3-S.lnbed, light green, reticu- 
lated, Ihlckly covered with rather harsh, atcllate, unbranched pubea. 
cence na both sides ; lobes liuiceolate, unequally serrated ( ribs and 
vdns prominent, and aculeate below. PeMes (3-5 inches lone) near- 
ly as long as the leaves, slightly flattened abuve, filled with pith, which 
ia continued into the ribs of the leaves. Stipultt (I inch long] green, 
subulate, linear, unconnected with the petioles, pubescent on the out- 
Pedunde solitary, single-flowered, longer than the petiole from 

inch troi 
„, o , _ ..a base into many 

i which are occasinnally branched, smooth on 
tbe inside, coverecf on the outside with long, harsh, simple, spreading 
hairs, arising from glandular bases. Calyx yellow, deejily S-clelt, ralber 
I longer than the involucre, densely covered with softer shorter hoira on 

' the outside, smooth within ; segments tapering, 3-nerved, two of the 

' nerves lateral, the other forming a strong keel. CoroOa (in our flowers 

31 inches long by 6 inches across when expanded} rose coloured ; petals 
with many colourless flexuDse nerves prominent on the out^de, and 
there especially pubescent, connected to each other and to the lower pait 
of tbe united filaments near their base, white towards thdr low^r part, 
each having two dense tul\s of dark red wool on the inside nf its callous 
! base, within a large obcordiile, alitrhtly orange coloured spot, having a 

dark rose coloured margin. In the entire flower, the margin tbrms a 
continuous line round the centre, inclosing a space about half' an inch in 
J diameter, and S tufts of red wool produced by the confluence in pairs 

of the tufts on the petals. Stamens numerous, united filaments at the 
I lower part pale, above rose coloured ; anthers dark urimson, arranged in 

a pyramidal form ; pollen granules very large and sphericaL Style pro. 
jecting beyond the stamens, as is usueJ in the genus, but much shorter 
than the petals, supporting 5 deep red hairy round stigmas. Garmm 
1 covered with erect silky hairs, quinquelocular ; ovules numerous, at- 

tached to the central receptacle, and nrranged in two rowa in each locu- 
I lament. Seedt ash coloured, wrinkled, warted, and angular. 

' This noble plant was raised, I believe, in various collections, fVom New 
I Holland seeds sent by Mr Fraser in November lfl38; but 1 am not 

I aware that it has flowered anywhere before the present month (ATaj 

I 1830), when it blossomed in lie stove of the Royal Botanic Garden, 

J Edinburgh. Its only fault, as a cultivated plant, is its great size ; but 

I in its native situation, it must present a most brilliant ajipeorance. 

Mr Froser writes of it, " This I consider the king of all the Australian 
plants which I have seen. I have it 224 ^'^^^ ^ height. The flowers 
' this season measured 9 inches across, were of the most delicate pink and 

< crimson, and literally covered the plant." 

i| Salvia rhombifolia. 

S. riambifiliai caule herboceo, bifariam pilosv, erecti^ ramoso; foliis sub- 
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rfaomboideo-cordatia, aubacutis, rugotifl, subtiu {medpue pubeaeeDti- 
bufl, creDato-semtifl ; mcemis termioalibui, solitarna, ▼ertkallaKk, 
subcmpitatis ; coroUfle labio inferiore ampliitc^ pilcnte, bfflaibato. Sta- 
mixiibus loose ezKitiB.* Bncteis ovatia, acumuiat&i dedduk^ 
Salvia rhombifoUa, Rubt et Fomn, Flor. PeniT. et CUL i. pb S6. t. Sa 

DsscaiFTiDir.^-S'ftm herbaceous, bnmched, 4.8ided, pubescent ; hairs short 
recurved, and most numerous in two broad lines along two rides, alter- 
nating at the Joints ; hairs with several joints. Bnmeheg greeo, spread- 
ing. Leaves petioled, veined, rugose, subacute, pubescent on both sides, 
but especially on the under, crenato-semted, the serratures mncnmu- 
late, in the more luxuriant plants (which are 1} foot high, 1} across) of 
dark green, the larger ones (4 inches long, 3} broad) bemg subriiomboi. 
deo-cordate, and ofUn unequal at the base, in the smaller plants <where 
they are 14 inch long, and rather more than 1 inch broad,) pale green and 
cordate. FeHetee spreading, channelled, ciliated, shorter upwards. J2a- 
oemee terminal, solitary, verticillate ; peduncle without flowers for a con- 
siderable way above its origin, and resembling the stem in shape and the 
biikrious arrangement of its hairs ; verticels 2-6-flowered, according to 
the luxuriance of the plant, collected into a lax capitulum ; pemcds 
slightly hairv, spreading on all sides. Cd^ with three mucronate erect 
teeth, and eleven primary nerves, three running along oich of the lower 
teeth., and five along the upper, hairy, especially along the ribs, and 
sprinkled, as well as the stem, and both sides of the leaver but more 
abundantly, than these, with minute, shining, subvisdd glands ; tube 
subcylindrical ; limb, after the corolla f^dls compressed laterally, closing 
the throat. Corolla azure-blue, the tube only and two paiaUel linear 
streaks in the centre of the lower lip being white ; tube g^broua, nearly 
filling the calyx, and equal to it in len^rtli, compressed latezally, curved ; 
limb pubescent on the outside, upper hp shorter than the tube, nearly 
strai^t, lower lip spreading, twice as long as the upper, 4.1obewi, lobes 
obtuse, spreading. Stamens closely enveloped by the upper lip, but 
double its length ; filaments smooth, rather paler than the corolla ; an- 
thers darker, bursting along their lower sides, pollen yellow. Siifle simi- 
lar to the filaments, but more slender, and rather shorter, bifid at the 
apex, the lower segment revulute, and.by much the broadest and longest, 
the stigmatic surracc being arranged alung its edges, and awanting alto- 
gether on the small, subulate, upper segment. Lobes qf the germen pale 
yellow, obovate, slightly mutually impressed, veined, obscurely dotted, 
placed around the base of the style on a large fle^y ydlowish-white 
receptacle. 

The plant was raised from seed communicated by my valuable correspon- 
dent Mr Cruckshanks from Lima this season, and flowered in the stove 
of the Botanic Garden in May and June. 

I do not hesitate to refer this species to S. rhombifolia of Ruiz and Pavon, 
though the upper leaves are less sessile than in their figure, the branches 
and calyx always green, the peduncles always solitary in our specimens, 
which are in every degree of luxuriance, and the verticels fewer and 
more capltata 

Schizanthus Hookerii. 

S. Hookerii ; corollie tubo limbum aequante, labio inferiore longc bicor- 
nuto, labii superioris lobo medio longe acuminato. 

Schizanthus Hookerii, Gillies, MS. 

Description. — Biennial ? Stem herbaceous, stout, branched. Branches 
diffused, whole surface covered with glandular pubescence. Leaves va- 
riable, once or twice pinnatiiid, lacinise incised. Pedicels (|ths of an inch 
long) both in flower and in iiuit secund, erect. Flowers in large branch- 




Dr Qrabtm'a Description oflfeto or Rare FUmta. 17T 

ing, terminal, bmcieated panicle*. Ciii^persititeiit,5.parteil,4of tbeaeg- 
DwntH sulicrecl, the twn upper rather shorter than the next, and the low- 
eit, which i« closelj' applied to the under »iile of the tube of the corolia, 
li i-onsiderably lonirer than any of the others, nt least in thi^ cultivated spe- 
dmens. Careila fiifljan inch across in both directions, slijfiilly pubescent 
on the outside, bil^iate ; upper li|), ac in the other species, 3-lobed, of 
which the central is much luuTower thmi in S. poiri^nit, or S. pinmi' 
tui of our Bardens (which is certainly different from S. Iplnnatus of 
Kuiz anil FaroQ), entire, with prominent edges funning the throat, 
revnlute In its sides tiMrards the apex, and drawn out to a long erect 
point, which, as well as its baiie, and the whole of the remainder of 
the corolla, is of uniform pole rose-lilac, rather darker and somtwhat 
streaked on the outside, the centre being orange coloured, with a few 
dark purple streaks; liiteral lobes (lipartcd, and each segment biGd : 
lower lip tripartite, lateral segments linear, very narrow, spreading, 
and lialf the length of the central, tvliicli ix notched, and each aeg- 
inent is drawn out into a long beak : tulw slightly curved, comuresaed 
laterally, and toiiger than the limb. Slament four, filaments pubescent 
at the base, the two upper very short, alwirtlve, and projecting forwards 
firam the edge of the central lobe of the upper lip at its base, the two 
others rising from the base of the lower lip,nearlyreachingto the fissure 
in its central lobe, and, as in the other 8[)ecies, retoinetl within this till 
the foUen is ripe, afler wliich they advance, and pass forward in 
HtraiRhl parallel lioesffom the centre of the flower; anthers larBe,green, 
broadly elliptical, notched at their base, bilobular, bunting a^ng their 
Inner aurlhce; pollen greenish-yellow. Siipma very minute, terminal. 
Sli/le rather longer than the stamens, ascending at its extremity, li]ac> 
Gtmen small, conical, yellow, bilocular. Ovvlea numerous, attached to 
■ central receptacle in each loculament ( capsule ovate, longer than the 
calyx, bivalvular, valves bifid. 5'eei^ .bronn, dotted, somewhat scaly, 
renitono, or so much bent round tliat their extremities meet. 
This remarkably diBtincl .species nt Schixanlhtu was raised by James Boog, 
Esq. in his garden at I'ortobello, from seed brought to this country by 
my excellent friend Dr Gillies, havina been eatbered by him in various 
places on the Chilian side of the Cordillera oAhe Andes, at an elevation 
of 8000 or 9000 feet above the level uf the sea. The seed was sown in 
May I6S9 in the open border, and the plants not having fiowered, were 
taken int^i the bouac during winter, but planted out again in March. 
They begin to dower in the beginning of June, and I doubt not will 
produce abundance of blossoma during the summer. The phmt, when 
thus treated, ban therefore proved tube biennial at least; whether it 
may be longer lived, or whether, if raised in a greater degree of heat, it 
mij^t not have tlowered during the first year, and diet^ I cannot say. 
Dr Gillies obligingly wrote to me when the plant came into flower, ex- 
pressed his conviction that it was a nondescript specins, narrated its 
most characteristic features, and inclosed a specimen. 

Scilta pumiJa. 
S-pumUai corolla patente ; folio solitario v^inante, apice calloso; racE" 
mu erecto ; bracteis pedicello multo brevioribus. 
Scilla pumilla, Brolar, Flora Lusitanica, i. G27. 
DxiCBiPViOH. — £a^ (2 inches long, ( inch broad) generally or always, an in 
thespedmen described, solitary, involute, ovato-acurainate, with a calloua 
Eubcylindrical apex, subcarinate, waved, glabrous. Scape al ' " 



the specimen d^ribed), pedicels purplinh, gradually elongating (to 
about half an inch), springing from the axil of a small sheathing bractea, 
which is occasionally drawn out into a point, projecting from some part of 
a truncated ragged extremity. CoroBa bright lilac (half an inch across). 
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■cgmcnU flprMdiiUh subunguiculate, ovmte^ aligfatly nndiilit.r, bsving t 
bkiethi^eiied mkSle rib, and an inflected mucro. 8ftm§nB ininrtrd into 
the liaae of the eorulla, and rather more tium half the koffth of ite aeg- 
menta ; filamenta lifffat lilac, dilated towarda their baae, hutooutracted 
immediatelj aboire ueir inaertion ; anthera erect, Uue, poUeii gieeniafa. 
Cmmtn blue, orate, S-lobed* with a diatinct Ugfat coloiired auture aking 
the front of each lobe. Siifk furrowed. 
Thia pretty little apedea flowered in the garden of David Falconar, Eso. 
of Cariowrie, near Edinburgh, in May 1830. It ia a native of Poitiigia, 
and ia said rardy to vary with white flowera. 



Cdettui Phaumenajirm July 1. io Odober 1. 18S0, caku- 
hied Jbr ihe Meridkm tf Edinbmgh^ Mecm Time. JBy 
Mr Geokge Innes, Astronomical Calculator, Aberdeen. 
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Cdeatial Phenomenajrom JtiJy 1. to Oct. 1. 1830. 18l 

On the 16th of Julj, there will be an Occultation of Aldebaran by the 
Moon: 

Immersion, 16. 11 46 /at 193"* 

Emersion, 12 13 SO at 244 

The angle denotes the point of the Moon's limb where the phenomenon 
will take place, reckoning f^om the vertex of the limb towards the right ^v^A 
nnmd the drcum&renoe, as seeuiwith a telescope which. in vertp. 

On the 2d and 3d of September there will be a total Eclipse of the Moon : 

The Eclipse b^s, Sept 2. 20 36* 32* 

Beginning of total darkness, 21 84 26 

End of total darkness, 23 16 14 . 

End of the EcUpse,..; 3. 18 8 



Proceedings qftHe Wemerian Natural History Society. 
(Continued from preceding Tolumey p. 386.) 

18S0, March 6, — ^xIenby Witbam^ Esq. Vice-President, ia 
the chairw— -The Secretary read a notice conceming the Hya-hya 
or Milk-tree of Demerara, . contained in a letter Ifrom James 
Smith, Esq. to Professor Jameson. (See No. 16. of this Jour- 
ntiy p. S15. et seq^. After which the Rev. Dr David Scot read 
an essay 6n the question, Whether Domestic Poultry. wore known 
among the an(nent Jews P 

MartA. SO.-^Dr R; K. Gbeville, V. P. in the chair.— -There 
was read an essay on the origin of our Domestic Poultry, conv 
municated by James Wilson, Esq. ; and specimens of several 
lands of the wild poultry were placed on the table. The Rev. 
Dr Scot then read an essay, shewing that the Hysena of natu- 
ralbts is most probably alluded to in three diff^nt passages of 
the Sacred Writings, although this has been denied by critics. 

« 

April S. — Robert Jameson, Esq. Pres. in Aie chair.— 
There was read by David Craigie, Esq^ suigeon, an interesting 
account of the internal structure of the SturgeoA, 
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Sturioj particularly of the organs of digestion ; the deacriptioD 
being illustrated by preparations and drawings. 



April 17. — G. A. Walker Aanott, Esq., fcNinerly V. P. 
in the diair.— The Secretary read notices r^arding the ap- 
peanmces and probable effects of the Aurora bcvealis in Sootr- 
land, in August and September 1829, communicated hj Mr 
Biackader. The Rev. Dr Scot read an essay on the Gopher of 
the Song of Solomon, or Henna of the Arabians, the CampKire 
of the English translation ; Lawsonia inermis of botanists. — ^Dr 
John Gillies then read an account of an eruption of fine ashes 
from the Volcano of Penquenes in the Andes of Chile, which 
he witnessed during his' travels. 

May 1.— *RoBEAT Jamesok, Esq. Pres. in the chur. — The 
Secretary read a communication from the Bev. Dr John Fle- 
ming of Plisk, on the Superposition of the Strata on the banks 
of the Tay, and on the occurrence of Scales of vertebrated ani- 
mals in the old red sandstone of that district — ^Dr Walter Adam 
then read a paper aa the different forms of the Human Skull, 
and illustrated his remarks by the exhibition of spedinens.-^ 
There was then read an account of a new species of Arvioola, 
found in the eastern parts of the middle division of Scotland, 
by Mr William Mac^llivray ; and, lastly, an Analysis of the 
Milk of the Hya^hya tree of Demerara, by Professor Chiisd- 
son. (For a detailed account of this analysis, see p. 9V.jrt seg. 
of the present number of this Journal.) — After which the Society 
adjourned for the season, having completed its twenty-tlurd 
session. 



SCIENTIFIC INTELLIGENCK 

METEOKOLOGY. 

1; Prafe^sot HaneteerCs ' Journey to Siberia, — ^Professor Han- 
steto, in a letter to Professor Shutnacher, dated IrTctuz^'llth 
Affrilf states, that ^^ it is difficult to find a sky more favourably 
to astronomical observations than that of eastern Siberia. It is 
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constantly serene from the moment when the River Angara, 
which flows out of Lake Baikal, is covered with ice, to the 
month of April, In a. cold of from 30' to 35" of Reaumur, 
thesun rises and sets clear, free from the red mist in which its 
disk appears enveloped to us, when near the hwizon, during 
the winter. Moreover, its action is so powerful, in spile of the 
iat^ise cold, that the roofs of the houses are often seen dripping 
in a temperature of from 20^ to 30° below zero. The latter de- 
gree of cold is more supportable here than that of 15° with us, 
seeing that the air is always calm and dry. When we left To- 
bolsk, on the 12th December, the cold was constantly from 20 
to 30 to 34°. We are obliged to cover our instruments with 
thin leather, otherwise, on touching tliem, a pain was felt like 
that from a burn, and a white blister was produced on the 
ekin," 

HVDROGEAl'HV. 

9. Colour of IVater and Ice. — Not only lie water, but also the 
ice of different rivers, has a. peculiar colour ; and this appears 
to depend not on accidental causes, as conjectured by Davy, be- 
cause, if so, it could not be the same every year. " \ have,™ 
says Rilter von Wurzer, in Karsten's Archives, b. xviii. p. 103, 
*' often observed this in the ice of the Rhine, which is always 
bhiixk ; while, on the other hand, the ice of the Moselle is ol- 
v/Aj&greatish. The ice of the small rivers that pour into the 
Lamer Rhine, for eiample the Ruhe, &c. is either ti'hile, or only 
jwfe greenish. More than seventy years ago, Leidenfrost first re- 
marked this circumstance. This difference of colour is so strik- 
ing, that the boatmen guide themselves by it, as they know by 
it whether it is Rhine or Moselle ice they have to do with. 
That decaying vegetable matter is the cause of the ^een colour 
is by no means evident, for the clear and transpiu^nt ice of the 
Rhine is aky-btuf., the clear and transparent ice of the Mosehc 
is green ; and why is this appearance the same, year after year ? 
Why is the water of streams in woods in general not green ? 
Why is the sea-waters green, even in places hundreds of miles 
from the land ? I am not of opinion that iodine and bromine 
give to sea- water its colour, for those sea-plants which, by their 
dqcmnposition, aiford these substaiKCS, does not contain them in 
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an uDcombincd slaic. The tmih is, ive have not hitherto dt^ 
covered ihc cause of the colour of ice and water. — Karatctii 
jtrckiv. b. xviii. 

8. Quantity ofWaier va t/ic River Clyde.— The breadth o£ tlw 
Clyde, at the new bridge, Glasgow, is 410 feet, and its mi 
depth 3i feet. The velocity of the water at the surface is 1 
inch, and the mean velocity of the whole water is 0-558,13C 
inch per second. From these data it may be inferred that tltO 
quantity of water discharged per second is 76§ cubic feet. Thif 
amounts to 2,417,760,000 cubic feet, or 4.73,017,4.48 imperial 
gallons, or 1,877,053 tons. The river Clyde drains about g\tk 
of Seollond, or about ■ yd part of Great Britain. Hence, if the 
water discharged into the sea by the Clyde afforded a fair ave- 
rage of the whole island, the total amount of the water dischar* 
ged annually by all the rivers in Great Britain would be only 
155,795,399 tons, which does not amount to one-hundredth 
part of the excess of the nun above the evaporation. — Thomson 
on Heal ami Electricity, p. 868. 



L 
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4. Freezing Point nf Spirit of irine,— The following Btate> 
ment on this curious topic is given by Muncke and Gmelin :— 
1. Good Coniac Brandy froze or sustained in Melville Island, 
according to Captain Parry, a temperature of — 48°.5 cent 
S. Alcohol of 801 sp. gr, at 20° cent., had its point of greeU- 
est density, according to first experiments, at — t^J& cent., 
consequently the conjectural freezing point was — 68° cent. 
3. Nearly piue alcohol of specific gravity 789, froze at — 79° 
cent. 4. According to second experiments, alcohol of 791 
sp. gr. attmned its point of greatest densty at — 89°.4 cent 
Therefore the conjectural freezing point was — 92° cent. — fog- 
gendorfs Annalen, No. ix. 1829- 

5. Note on Robert Brmorts Microscopical Observations on the 
Particles of Bodies. — Muncke of Heidelberg finds the fcJIow- 
ing a simple and easy mode of shewing the motions of the par- 
ticles. If we triturate a piece of gummi guttee, the size of a 
pin-head, in a large drop of water on a glass-plate, take as much 
of this solution as will hang on the head of a pin, dilute it again 
with a drop of water, and then bring uader the microa«^ 
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as much as amounts to half a miUet-seed; we observe in the 
'fluid small brownish yellow, generally round (but also of other 
Ibrms) points, from the size of a small grain of gunpowder, in 
distances from one another of 0.S5 to 1 line. These points are in 
perpetual slower or quicker motion, so that they move- through 
an apparent space of 1 line, in from 0.6 to 2 or 4 seconds. If we 
emfdoy fine oil of almonds in place of water, no motion of the 
particles takes place, while in spirit of wine it is so rapid as 
scarcely to be followed by the eye. This motion certainly bears 
some resemblance to that we observe in infusory animals, but 
die latter shew more of voluntary action. The idea of vitality 
is entirely out of the question. On the contrary, we are disposed 
to view the motions as of a mechanical nature, caused by 
^ unequal temperature of the strongly illuminated .water, its 
evaporation, currents of air, and heated currents, &c. If the 
diameter of a drop is placed at 0.5 of a line, we obtain, by mag- 
nifying it 500 times, an apparent mass of water of more than a 
foot and half the side, with small particles swimming in it^and 
if we consider their motions magnified in an equal degree, the 
phenomenon ceases to be wonderful, without, however, losing 
any thing of its interest 

6. Brewsterite. — Since my former notice on the constitution 
of Brewsterite, I have completed an analysis of a portion of one 
of the spedmens mentioned in that notice, consisting of a con- 
cretion of Brewsterite partly crystallized, and partly amorphous ; 
and have found it to contain, besides silica, alumina and water, 
7.709 per cent, of strontia, 5.27 of baryta, and 1.007 of lime, 
the strontia and baryta being in the proportion of two, atoms of 
the former to one of the latter. Before, however, publishing a 
statement of the proportions of all the constituents, I- wish to 
repeat the analysis, which difierent avocations have prevented 
me from as yet accomplishing.— -^r^Af^r Conndl. 



GEOLOGY. 



7. A Village lighted by Natural Gr£».-^TJie village of Fredo- 
nia, in the western part of the State of New York, presents 
this singular phenomenon. I was detained there a day in Oc- 
tober of last year, and had an opportunity c^ examining it at lei- 
sure. The village is forty miles from Bufialo, and about two 
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from Lake Eric ; a small but rapid stream called the Canada^ 
way passes througli it, and, after turning several miles, dis- 
cliarges itself into the lake below; near the mouth is a small 
harbour with a light-house. While removing an old mill, which . 
stood partly over this stream in Fredonia, three years since, 
some bubbles were observed to break frequently from the wa- 
ter, and on trial were found to be inflammable. A company 
was formed, and a hole, an inch and a half in diameter, l)«ng 
bored through the rock, a soft fetid limestone, the gas left ita 
natural channel, and ascended through this. A gasometer was 
then constructed, with a sniail house for its protection, and the; 
pipes being laJd, the gas is conveyed through the whole village. 
One hundred lights are fed from it ; more or less at itn expense^ 
of one dollar and a-half yearly for each. The flame is larger 
but not so strong or brilliant as that from gas in our cities ; it 
is, however, in high favour with the inhabitants. Thegaso- 
meter, on measurement, collected 80 cubic feel in 12 hours du- 
ring the day ; but the man who has charge of it told me, that 
more mig^il be pit>cured with a larger apparatus. About ■ • 
mile from the village, and in the same stream, it comes up ill , 
quantities four orfive times as great. The contractor for the light 
house purchased the right to it, and laid pipes to the lake, but 
found it impossible to make it descend, the difference in efe-,, 
vation b«ng very great. It preferred its old natural channels, 
and bubbled up beyond the reach of his gasometer. The gas ii , 
carburetted hydrogen, and is supposed to come from beds of 
bituminous coal. The only rock visible, however, both here and 
to a great extent on both sides, along the southern shore of dio | 
lake, is fetid limestone. j 

8. Diluvial Furrows and Scratches. — In a late number of 
tile American Journal of Science, there is a notice of infonQ8t>i 
lion laid before the New York Lyceum, relative to the wom^ 
appearance of rocks in situ, with parallel scratches (such ai 
heavy harrows might make in soft clay), and the writer speak*' 
of them as being in a south-easterly direction. AppearaDce», 
precisely similar occurred in excavadng the Erie Canal abov& 
Lockport, on hard limestone, with a direction of the lines about 
north 15' east. Similar marks vere found on uncovering bard> 
sandstone in the Erie Canal, not far from Brockport, and 
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80 feet below the former level. At my request Dr Whippo, 
the resident engineer, ascertained the direction of the lines 
Dorth 80° east. Nearly on the same level with the last, on the 
east side of the Genessee River, and also on the line of the 
Erie Canal, similar scratches occurred on the hard limestone ; 
but X know not the direction. I have also found similar traces 
on the Montrose and Milford turnpike, south of the Great Bend 
of the Susquehanna in Pennsylvania, probably 1000 feet above 
any of the before-mentioned localities, and in all cases on hard 
rook in situ. I see no difltculty in referring this attrition of 
the surface of rocky strata to the Deluge,-^ period when all 
the loose matter of the globe appears to have been in violent 
oonunotion ; but on the cause of lines so regular, and so deeply 
engraved, I have nothing to offer. 

9. Origin of the Air of Air- Volcanoes. — An account has 
been lately published of a salt named Knicster Salz, brought 
from Wieliczka by Pr Bouc, which contains much carburetied 
hydrogen. When dissolved in water, the carburetted hydro- 
gen escapes; hence it is inferred that the gas evolved in inany 
salt -mines, and also in salses in air-volcanoes, may have this 
origin. 

10. Origin of Diluvium. — Bozet maintains, in a memoir just 
published, that the diluvium of geologists was produced by the 
rising through the earth from below of vast quantities of water 
and carbonic acid. 

11. Ovetjhtinng or Sportting Springs. — M. Mallat, by an 
ingenious contrivance, is enabled to make use separately of two 
kinds of water, sometimes found in a single boring, such as hard 
and soft water. 

12. New Work on Geology. — That excellent man Omalius 
will soon publish a work on geology, which cannot fail to prove 
highly interesting and instructive. 

13. HumboldPs New Journey. — This distinguished philoso- 
pher and traveller, will, we are informed, undertake a new sci- 
entific journey to the southern parts of Russia, with the Empe- 
ror' of Russia. 

14. Works on Petrifactions. — Mr Wilham of Lartington is 
preparing a work on the struclvre of the fossil trees found in 
our secondary strata, to bo illustrated by numerous engravings, 
illuatrativc of the various strucluies cxhibilcd by these fossil 
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organic remains. — Major Zieten has begun the publicsiion of | 
work on the Fossils of Wurtemberg, (iiber die Versteinerunge 
Wurtfmbergs), to be in 12 numbers. The first number cmk 
Duns the Ammonites. Each will cost about Ge. in biat^.- 
Dcshayes of Paris continues bis excellent work on tlie tbs 
shells, £(c. of France.^-GoldfuBa of Bonn is advancing with h 
interesting series of plates of Fos^l Organic Renuuns.— 
dren's work on Fossils does not appear. 

15. Memoirs qflhx Sodsty qfStrasburg. — The first v 
of the new memoirs of the Society of Strasburg has just a 
eA. It contains, 1. An extensive paper on Bdemnites, witl 
plates by VoUz. K. On the Jura Limestone, and caves of th 
Haute Saone, by Thirria. 3. On the fresh-water gypsum « 
Hegau (Baden) by Dr Altliaus. i. On the pea iron-ore e 
Bandem by Walchner. 5. On the fibrous boracite found u 
keuper-gypsum. 6. On vertical strata. 7- On the mineral wa 
tcrs of Sulz. 8. On the primitive floras of the earth, by Voltxl 
it is an answer to Brongniart's observations on the subject. 

16. On tlie Alluvivmi of the Nile. — It is mentioned by a 
thors, that the tract of country between Damictta and the se 
a distance of about two leagues, is a work of the Nile : ih 
Damietta, during the first crusade of St Louis, was on tlie bi 
der of the sea, hence that this alluvial formation must have be 
the produce of at least 600 years.— The work of Mr Reinati^ 
entitled, " E.rtraUs des Historlena Arabcs,relali/sauxg 
dcs CroisadeSt^ shews that the influence of these alluvia li 
been exaggerated ; for in that work it is said, in conformhi)! 
with the testimony of oriental writers, that immediately aflee 
the departure of St Louis, the Egyptian Emirs, wishing to pi 
vent a new invasion on the same side, razed Damietta, a 
founded a new city in tlie interior of this district. This is t 
present city of Damietta. 

Z-UOLOGV. 

17. Mortality among LeecJies during Storms. — That atn 
spheric changes have a remarkable influence upon leeches, isil 
wetl-estabUshcd fact. In 1825, M. Derheims of St Omei\| 
ascribes the almost sudden death of them at the approach of, 0| 
during storms, to the coagulation of the blood of these creatureq 
caused by the impression of the atmospheric eltctricity. TU 
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I opnion, which at that time was the result of theory, ho con- 
I tinned hy direct experiments. 



18. Notice respecting the ea^hlence of Fraxinus excelsior, as 
m Indigenous Tree in Scotland. — As the occurrence of the ash 
and beech in Scotland, in a truly indigenous state, has hceu consi- 
ilerrf doubtful, I have been induced to consult the notes which 
I have been aetuatomed to write during excursions made into 
various parts of the coiuitry, for the purpose of examining its 
natural productions. If the subject bo considered of any im- 
portance, perhaps the following facts, extracted from the notes 
of three journeys, may be found worthy of a place in the 
Journal. The beech I have no where seen wild in Scotland ; 
but the ash I find markcti as frequently as most of our native 
trees, excepting the birch, the alder, the oak, and the hazel. 
The passages that refer to it I extract without alteration. For 
two miles almve Upper Banchory, thoro were eonsiderablo 
quantities of Betola alba, Alnus glutinosa, Fraxinus cxcel- 
Enor, Quercus robur, and Ilex aquifolium. In tlie space be- 
tween Charlestown and the Pass of Tulloch, there is very little 
wood by the river ; hut at the upper end of tlie valley, a con- 
aderable quantity along the hills: Betula alba, Quercus Robur, 
and Fraxinus excelsior, are the spedes which occur here. In 
Bien-Nevis, the trees seen were Alnus glutinosa, Fraxinus ex- 
celsior, Pinus sylvestria, the latteV to appearance planted. Be- 
tween Fort-William and BallachuHsh, the trees and shrubs 
were Alnus glutinosa, Betula alba, Pyrus Aucuparia, Quercus 
Bobur, Corylus Avollana, Fraxinus excelsior, Prunus spinosa, 
Mespilus oxyacaniha, Hypericum Androsannum, Hedera Helix, 
Lonicera Periclymenum, &c. At Cladach, on Lochawe : Cory- 
lus Avellana, Quercus Robur, Fraxinus excelsior, Prunus Pa- 
dua, Betula alba, Mespilus oxyacantha. In the Forest 'oi'Aray : 
Quercus Robur, Corylus Avellana, Fraxinus excelsior, 8tc. 
The Woodson Lochlomond consist chiefly of Quercus Robur, 
the other species which I observed, are Pyrus AuCuparia, Alnus 
glutinosa, Pyrus Malus, Prunus spinosa, Ilex Aquifohum, 
Mespilus oxyacantha, Fraxinus excelsior, Betula alba, and these 
undoubtedly wild. Specimens of some of them also ajipeared 
planted, particularly the ash, which is a very beautiful tree, and 
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here grows to a great size. Between Dutibarioii and Glasgow 
FniDus Padiis, Qucrcus Robur, Fraxinus cxcekior, &c. Ji 
Glenappe on Loch Ryan, llie woods consisted of the followiD| 
species: BetuU alba, Corylus Avellana, Fraxious excelsioTp 
Abius glulinosa, MespUus oxyacantba, Fruaus spinoea. Ai 
tbc fall of Foyers, Pinus sylvcstns, Betula alba, and Fraxlaun 
excelsior, grow upon the briaks, and aiuiig the precipices. Tfa| 
country between this (Follewe) ai>d Inverness is but thtalj 
wooded. In the higher or central parts between ibc two sefl 
t|iere is no wood al all ; but the moors every where bear efi; 
ijence of tlie foroier existence of very large trees. In commsgl 
the Uc'tula AIdus grows along the livers and lakes, the B. albv 
ou the sides uf the mouat^ns, and the Pious sylvestiis in a A 
niihir situation. I have seen the Ilex Aquiloliuni on the faofl 
of a rock ; Quercus Robur, Fraxinus excel^or, Populus tm 
Diida and Pyrtis Aucuparia thinly scattered along the sides s^ 
the hills. At Ord in Skye, the woode, which are pretty esi 
tensive, are composed of Corylus Avellana, Betula alba, Belid^ 
j^lnus, Fraxinus excelsior, Pruaus Fadus, Frunus Cerassfc 
Mespilus oxyacantha, and perhaps some others. From in' 
rary to Cairndu, there was a good deal of natural wood, 
sisting chiefly of Quercus Uobur, Corylus Avellana, Fruni 
spioosa, Fraxinus exceUior, I'opulus tremula, and severtd wi 
lows. Among the plants observed here (at Aberfoyl) we 
Quercus Robur, Alnus gtutinoso, Fraxinus excelsior, Betula' 
aiha, Populus trcmuia, Sorbus Aucuparia, &c. To these four- 
teen stations might be added as many more, but perhaps 
tlian enough has already beer said on the subject. — W. M'G. 
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19. Jtdigknis tokrathn in Russia. — Independently of thei 
people who profess the ordiodox religion in Russia, there are in tl 
country, Roman Catholics, Unitarians, Lutherans, CaWinists^ 
Armenians, Mennonists, Maliomedans, Jews, worshippers of tl 
Grand Lama, and Idolaters. TJie number of Roman Catb<dittt 
may be estimated at seven millions, and of other Christians rail 
more than two millions and a.lialf. The Mahomedans of Kasan^f 
Astracan, Siberia, Orenburg, the Crimea, Caucasus, Lithuania^ 
and other places, have mosques in the places where they havi 
(ixcd their abode. Tlicir number amounts to more than thra 
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Synagogues have long existed in the contons and ci- 
ties iahabiled by the Jews, the total of whom is about five hun- 
dred thousand. With respect to Paganism, we must add to 
the gross idolaters who wander in the deserts of Siberia, and 
the steppes of Kirgius-Kaissaks, the worshippers of the Grand 
Lama, and those of Fetishes and Schahmans. We should not 
omJl either tlie heretics and schismatics of the different sects, 
whoee religion seems limited to vain prejudices and superstitious 
practices. /*( the midst nfsvck a variety of worship, religious 
toUratiofi has always been maintained in Russia. During tlte 
Un centuries of ike existence of the Empire, its history does not 
produce a single instance of persecution by the Russian govern- 
ment against ajbretgn religion, and the bloody name of religi- 
ous wars is not found in its annals. It would seem thai, in 
its (Uicient attacliment lo the spirit of the Eastern Church, it 
has learned the moderation which characterized true Christians 
in the origin of Christianity. 

90. Annual Quantity of Sugar consumed in Britain. — 
The quantity of sugar at present consumed In Great Britain 
may be estimated at 160,000 tons, or about 360,000,000 lb. ; 
which, taking the population at 16 millions, gives, at an average, 
2SJ lb. for each individual. In work-houses, the customary 
allowance for each individual is about 34 lb. ; and in private 
families the smallest separate allowance for domestics is 1 lb. a- 
week, or 52 lb, a-year. 

SI. Foundling Hospitals. — " In Catholic countries, nume- 
roHB asylums have been opened to all new-born children, le- 
gitimate or illegitimate, which it may please the public to 
abandon, or to place in them. Austria has many such insti- 
tutions: Spain reckons 67; Tuscany 12; Belgium 18: but 
France, in this respect, excels other countries; she has no less 
than 862i Protestant countries, on the contrary, have suppressed 
the greater part of those which had been specially founded for 
this purpose,"— To form an idea of the advantage of the Pro- 
testant system over that of Catholic countries, Mr Gouroff 
states *, " That, io London, the population of which amounts to 
1,850,000, there were, in the five years from 1819 to 1S93, 
* From prospwtvis of a projected worli an the History of Foundling Has. 
piUlg, In 3 vols, by M. Goiiroff, Rector of the University of St Fetereburg. 
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only 151 children exposed ; and that the number of illegitimi 
received into the 41 work-houses of that Jity, of which he visitcj 
a large Dumber in 18^, amounted, during the same period, 
4,668, or 933 per annum; and tliat about onc-Sfth of th< 
ore supported at tlie expense of their fathers. By a striki 
contrast, Paris, which has but two-thirds of the population 
London, enumerated, in the same five years, 85,277 enfitnti 
trouv6s, all supported at the expense of the state." — To 
t^n the contagious influence of these houses on the abandoO" 
mcnt of new-born children, Mayence had no cstabliahmeDt 
this kind, and, from 1799 lo 1811, there were exposed the 
30 children. Napoleon, who imagined that, in multiply!] 
foimdling hospitals, he would multiply soldiers and sailor^ 
I (^ned one in that town on the 17lli of November 1811, wludi 
[ remained until March 181.S, wlieu it was suppressed by 
I firand Duke of Hesse Darnistodt. During this period of thre# 
years and four months, the house received 516 foundling^ 
jOnce suppressed, as the habit of exposure had not become 
I rooted in the people, order was again restored ; and in the nii:^ 
succeeding years but 7 children were exposed. 

22. Scottish Societies. — Tlie publiBhmg Literary and Fhilo> 
st^hical Societies, in tliis part of the United Kingdom, are thk 
Ibllowing : 1 . Roycd Society, instituted in 1739, and incorporate^ 
by Royal Charter in 1783, and which has published tea 

f. aJialf volumes 4to. of Memoirs. 2. Anti^iarian Sockty, istf 
I Btituted in 1780, and has published two and a-half volumes Mo, 
L tS Transactions. 3. Wemerian Natural History Socie^, 
I ^tuted in 1808, and has published five volumes of MemcHTS in 
4. Edinburgh Medico-Chirurgical Society, instituted iiv 
L 1821, and has published three volumes of Transactions in Svi^, 
[< 6. Higlda^id Society, founded in 1784, and has published eight 
I volumes in 8vo. 6. Caledmiian Horticultural Sodety, foundecl. 
I in 1809,and has published four volumes of Memoirs, in 8vo. 

23. Early Discovery of America by the Scandinaviana. 
I '^ It is known," says M. Bafn, in a letter to Dr Silliman, in thq 

.American Journal of Science, " that the inhabitants of thi 
of Europe visited, long before Columbus's time, the countries 
on the coasts of North America. The greatest part of the in- 
formation on this subject has not hitherto been published. At,. 
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a dme when the researches concerning the former times of 
America have gained a greater interest, I hope the effort to ex- 
tend this information will meet the approbation of the American 
antiquarians. I have now gone through all the old MSS. on 
t\m subject, and have made a complete collection of several 
jMeoeSy showing the knowledge which the old Scandinavians had 
of America. I intend now to publish this collection, with a Latin 
tn^slation. The accounts of the voyage of the old Scandina- 
vians to America have lately gained a new confirmation, by a 
Sunic stone, which, in the year 18^4, was found under TS'' 
If. Lat, on the western coast of Greenland ; translated, it is as 
fcJIows:— >^ Erling Sigvalson, and Biorne Hordeson, and En- 
dride Addson, Saturday before Gagnday (25. April), erected 
these heaps of stone, and cleared the place in the year 1135.'' ^ 

ABTS. 

24. Invention of Stereotyping. — 1 he honour of this import- 
ant invention is at present claimed by Holland, apparently with 
justice. Baron Van Westreemen Van Tiellandt, encouraged by 
the government, has made very active researches on this sub- 
ject, and has received from the booksellers Luchtmans of Ley den, 
a stereotype form of a Bible, in 4to, from which impressions 
have been taken since 1711. At Haarlem a)so, the booksellers 
Ensched^ have furnished him with another stereotype form of 
a Dutch Bible, which dates from the first years of the 18tli 
century. These are two substantial proofs of stereotyping in 
Holland before it was thought of in France. It is well known 
that, in a note annexed to No. 1316. of the catalogue of Alex- 
ander Barbier, a note extracted from the papers of Prosper 
Marchand, it is affirmed that John Muller, minister of a German 
church at Leyden, contrived, about 1701, a new method of 
printing, similar to stereotyping as now practised. The method 
of John Muller consisted in composing the letters in the com- 
mon way, correcting these forms very exactly, binding them in 
a very solid manner in frames of iron, then inverting the letters^ 
and riveting them with metal, or, still better, with mastic. The 
Jfirst essay of this method was a small prayer-book, entitled 
Gebeede-Bookjen, Van Joban Haverman, printed in 1701^ by 

APAIli ^JDNE 1830. N 
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J. Muller, SOD of the inventor. This method of printing was -s 
afterwards transported to Halle. In a letter of the 28th of^ 
June 1709, MuUer acknowledges that he had printed in this ^ 
manner, a Syriac New Testament, with a Lexicon. — Femaac, 

In June 1801, the Messrs Luchtmans addressed the following letter to M* — 
Renouard of Paris, which has been published hy M. Camus, in his Historj 
of Stereotyping :— " We have sent you a copy of our stereotype Bible, which - 
we take the liberty of offering you as a work truly interesting in regard to — • 
the history of the srt All the plates of it are now in our possesri o n, and 
notwithstanding that many thousand copies have been printed from them, 
they are still in very good condition. They are formed by soldering the 
bottoms of common ty per together, with some melted substance, to the thick- 
ness of about three quires of writing paper. The plates were made about 
the beginning of the last century, by an artist named Van der Mey, at the 
cost of our late grandfather, Samuel Luchtmans, bookseller. The nine ar- 
tist, at the same time, and in the same manner, also prepared £ar our grand- 
father the stereotype plates of a folio Butch Bible; these plates are at pre- 
sent in possession of the bookseller £lwe ; and afterwards of a Greek New 
Testament, on Brevier, and o&24mo size, the plates of which are still pre- 
served by us. The Uist work which this artist executed in thlii manner, was 
the Novum Tetkmentum Syriaatm €t Lexicon Syrkuum^ by Schanil^ S volumes 
4to ; a work sufficiently known. The plates of this last work have been de- 
stroyed. These instances comprise, as far as our knowledge extends, all the 
attempts of this kind which have yet been made in this country.* The phin 
of stereotyping here described, — " by soldering the bottoms of common types 
together by some melted substance," — ^is very different irom that now in 
use. A mould of plaster uf Paris is formed from a page of common t3rpe, 
in which a thin plate is cast, containing a foe simile of the &ce only of the 
page, and which is afterwards mounted on wood to the necessary height for 
the press. There is no means of accurately ascertaining by whom this im- 
])ortant improvement in the art was iirst effected. Our neighbours across 
the Channel claim it upon the authority of some old plates of a Calendar to a 
Prayer-Book, very rudely and imperfectlyJFormed of copper^ and without a 
date, but supposed to have been made about 1735. We cannot think, how- - 
ever, of yielding on such proof the merit of the improvement in the inven- 
tion, when on this side the water we have positive names and dates of about 
the same period, to shew that the art was then practised in this and the sis- 
ter kingdom ; by Mr Ged of Edinburgh, in 1725, and by Mr Fenner and Mr 
James of London, who absolutely cast plates for Bibles and Prayer-books in 
the University of Cambridge, in the year 1729-30.— Edit. 

25. ImpoHant Experiments. — We have received the follow- 
ing account of the experiments made with the new marine boiler 
on Messrs Braithwaite and Ericsson'^s construction. It is a low 
pressure boiler ; and, from these experiments, it is evident that 
the following important advantages will arise to steam naviga- 
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tion by the introduction of this principle : 1. The total absence 
of all smoke ; S. The dispensing with the chimney ; S. A saving 
of at least 120 per cent, in the cost of fuel, and. 80 per cent in 
^he space to stow it ; 4. A saving of about 400 per cent, in the 
«p8ce ooeupied by the ltx)iler8. The same principle ii now ap- 
plying, by Messrs Braithwaite and Ericsson, to the new loco- 
notive engbes constructing for the Liverpool and Manchester 
railway, which are to be delivered at mid»summer ; and a simi- 
lar comlnnation of vast power, in a small space, with a great 
saving of fuel, will be applied to them. 

MUmmramda rdaikte ft) fftf Ejiperimmit math at Mr LamTs works at North 
BwkinkmH^wUh the new Lew Pretaure BoUer^ on the egheuttinff pHnoiple qf 
Meeen BreiffimaUe end Erieeeon^ bff Alexander Nimme^ C.E, Dub^ ami Chartea 
B, in^^noleej C E. Z>ond(M.— .The exhausting apparatus consisted of a fan- 
vlMel, with broad radial leaves, revolving within a dose box or chamber, 
llaoed a little apart from tlie boiler, but connected with it by a passage lead- 
ing fhMn the flues traversing the boiler : a short tube above the exhausting 
chaiBbcT passed out to the atmosphere. The f\imace was attached to and 
piaeed at the end of the boiler, opposite to the exhausting apparatus, whidi 
ktter being put to woiic, drew through all the tums%f the boiler the hot air 
froaa the fire, which passed over the throat of the furnace through the bridge 
. int^ and then suocessivdj through the other five turns of the flue arranged 
thnNigh the boiler, and finally was drawn through the exhausting diamber 
and passed into the atmosphere. The heat, which in the furnace was ex- 
tresiel7,intense, was absorbed by the water in the bculer as the air rushed 
through Uie flues, and, when passing up the tube or fiinnel from the exhaust- 
ing diamber, was so fiur coded tliat the hand or arm m^t be placed with 
impunitj down the tube, the temperature probably not exceeding IW* of 
Fslirenheit Not the slightest smoke was perceptible, fhe following are 
the prindpal dimensions measured : 

Ft In. Ft. In. 

(20 deep | « ( i deep 

Furnace -(2 6 long Ash Fit -{ 2 6 long 

(26 wide \ (26 wide 

Ft. In. Ft. In. 

» u -Ai (2 6hiirii) rx 4. 'A^ I Diameter of Exhausting 

ExhausUngJ 6wSel^.^"^^^ Wheel, ....**. 3 

Chamber ^3 ^ j^„^ j- Dunensions | Breadth of the same, . . 10 

Bridge flue or throat firom the furnace 2 feet 6 inches broad, 4 inches wide, 
2 feet deep. 5-16th inch iron plate. 

First turn of the flue 4 inches wide, 2 feet deep, ) . ^j^ ^^^ .^^^ ^^^^^ 

2d, 3d, 4th, and 5th turns, 3 inches wide, 2 feet deep, j 

Whole length of the flues through the boiler, ... 45 feet. 
Superficial area of the heating surflice, .... 247 square feet. 
The contents of the water in the bailer when filled were 

from 85 tu 90 cubic feet. 

The superficial area of the evaporating surface in the boiler, 33 square feet. 



The openings of the fire bear 
eoual to abmit half the area 
or the bottom. 



Steam 
Chamber 
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The proportion of the heating to the evaporating surfiuse ueaily f 4 ^ ^ 

Ft. In. 

(30 wide ) 

-< 4 10 average depth > containing about 65 cubic feet 

I * 6 long j 

Diameter of the ufetj valve very nearly 5 inches, being 19 square inch 
area, which was loaded for a pressure on the square inch of 4 lb. 
Giving 76 for the load. 

Of this, 06 lb. of iron were placed id the boiler, and 10 lb. allowed as the 
weight of the valve, rod, hook, handle, &c. The water used was the salt 
water from Wallasey Pool, and filled into a large iron tank, the area of the 
surface of which measured 32} superficial feet The boiler was placed under 
an open shed ; the day was very cold, with thick rain. No engine being at- 
tached to the boiler, the exhausting apparatus was worked by a wheel' and 
band from Mr Laird's turning engine. The velocity of the drcle of percus- 
sion of the leaves of the exhausting wheel was determined to be about 77 feet 
per second, or upwards of 52 miles an hour. Mr Laird's engine is stated to 
be a four.horse power. No determinate measurement was made, but the en- 
gineers present computed .that the power applied to turn the exhausting 
wheel was equal to that of two horses. The fire being lighted, the steam 
was got up to 4 lb. pressure in 45 minutes, with a consumption of 2} cwL of 
cuke. The expenditure at first was 8 lb. per minute, and gpradually decreased 
to 5 lb., averaging about 6} lb. per minute for getting up the steam. The 
steam began to rise in 27 minutes, after which the consumption of coke was 
little more than 5 lb. per minute ; and at this, period there would hav^ been 
a sufficient supply of steam to work the cylinders of an engine. The coke 
employed was gas^oke of very bad quality, of which 3} cubic feet weighed 
105 lb., giving 30 lb. for the weight of a cubic foot, or 3000 lb. as the weight 
of 100 cubic feet. The same weight of St Helen's coal (that principally used 
in steam-boats) measures 63 cubic feet. The cost of the coke used was 8s. 6d. 
per ton, delivered in Liverpool ; the cost of smithy coke being 25s. per ton, 
of which 3} cubic feet weighs 1 16 lb., giving very nearly 33 lb. for the weight 
of a cubic foot. When the steam was up, the water in the thick glass gauge 
attached to the boiler standing at 7^ inches, the two men stationed for the 
purpose began to pump, a fresh supply of weighed fuel was placed on the 
floor, and the following observations were made : — At 3h. 32m. began to 
pump ; at 3h. Sim. 16 cubic feet of water were evaporated ; at 4h. 12m. 27 cu- 
bic feet of water were evaporated ; at 4h. 19m. 38 cubic feet of water, were 
evaporated, and 2 cwt, of coke consumed ; at 4h. 32m. 41 J cubic feet of wa- 
ter were evaporated, with a consumj)tion of 252 lb. coke. From which it ap- 
pears, that only 6 lb. of coke per cubic foot of water per hour was consumed ; 
and the evaporation of a cubic foot of water per hour being generally con- 
sidered the measure of a horse power, the conclusion is, that the boiler was 
a forty-horse boiler, and that the quantity of fuel requisite to work it is 2J 
cwt. per hour, the expense of which is 12fd.; and as the consumption dimi- 
nishes after the first hour, the expense of fuel will probably not exceed Is. 
per hour for the forty-horse boiler. (Signed) Alexander Nihmo, C E. 
Charles 15. Vignoles, C. E.— Waterloo Hotels LiverpooL 2*Jih May 1830, 
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1. An Outline qftJie Sciences of Heat and Electricity. By 
Dr Thomson, Hegius Professor of Chemistry, Glasgow, &c. &c, 
I vol. 8vo. 600 pages, — Tliis exct'Ilent trealise is an abridgment 
of the Author's Lectures on Ileal and Electricity, which he an- 
nually delivers in the College of Glasgow. No English work 
with which we are acquainted contains so beautiful, at the same 
lime so luminous and interesting, an exposition of the important 
doctrines of heat and electricity. 

2. A Treaiiae ojt Poisons in relation to Medical Jurispru- 
dence, Physiology, and the Practice ofMediciHe. By Robekt 
CuBisTisoN, M. D. Professor of Medical Jurisprudence in the 
Umversity of Edinburgh, S:c, 1 vol. 8vo. 700 pages. — On the 
continent, particularly in Germany and France, MedicalJuris- 
pmdence has long occupied the attention of medical men; 
while, in Britain, a few years only Jiave elapsed since this import- 
ant brancli of medicine was held in any esteem. Now, how- 
ever, it is viewed otherwise, for no practitioner can be said to 
have had a thorough education, without an acquaintance with 
medical jurisprudence. Tiie work of the Edinburgh Professor 
is just what we expected from him, being throughout distinguish- 
ed by extent of information, accuracy of detail, luuinousnesa of 
arrangement, and soundness of judgment. We have, therefore, 
no hesitation in recommending it to the particular attention of 
the medical student and practitioner. We would even venture 
to hint, that our legal practitioners might be benefitted by an 
acquaintance with the facts and reasonings in Dr Christison's 
work. 

3. The influence oj" Climate in the Prevention and Cure of 
Chronic Diseases, 4te. ; comprising an account of the prindpal 
places resorted to by Invalids in England, the South of Europe, 
^c. By James Clark, M. D. &c. Second edition, 400 pages. 
— This edition of Dr Clarke's valuable work is much improved, 
and coiisiderably enlarged. The article on the climate of Eng- 
land is rewritten. The climate of the Canaries, the Azores, the 
Bahamas, the Bermudas, and also of the West Indies, are here 

ren for the tirst time. Much additional important informa- 
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lion will be found dispersed ihrough tins volume, now become 
one of our standard works on climate. 

4. The Teignmouth, Dawl'tsh, and Torquay Guide. By 
~\ CAKarUGTON. The Natural Hiatory by W. Turtos, 

[. D., and J. F. Kingbton. In 2 vols. Published at Teign- 
tutli.— -We have lately examined several of the guides to 
ifiereat districts in England, and consider this as one of the 
' best. The first volume contains full and accurate accounts oC 
the antiquities and descriptions of the scenery ; the second vo 
lume, which is entitled Natural History of the District, coti> 
tains full, and we think very interesting lists and notices in re. 
gard to Che animals, vegetables, minerals, and geological appear- 
Mtces. We can safely recommend these volumes to tlie atten- 
tion of our travelling friends. 

5. ElemenU of Practical Chemistry. By David Boswkll 
Keib, Chemical Assistant to Dr Hope. 1 vol. 8vo. 500 pages, 
with numerous Wooden Cuts. — From the style and execution 
of Mr Reid's former work, we were entitled to expect that ihCj, 
present one would sustain the reputation he had obtained as an 
active and skilful chemist. That he stands equally high in our 
estimation as formerly, may be inferred from our recommend- 
ing the present volume of practical instructions to the student 
of chemistry, and also to those who may wish to become practir 
cally acquainted with this all-engrossing and dehgbtful branch 
of science. 



List of Paiaits grmtled m Englandfrom Z6tk November 18S9, 

to 6iA February 1830. 
1820. 

Nov. 30. To F. WestbYi Leicester, cutler, for his " improvoil npjisratus tor 
the- piirpose of whetting or sharpening nizora, penkaive^ .oi 
other cutting Instruments." 

fro J. Mabshai.l, SDitChamptoii Street, Strand, MidillKex, tn. 
dealer, far bis '^ methml of preparing or nrnkiOf; an extract froK 
cDCoo, which he denominatea MarshaH's Extract of Cocoa." 
To B. CoDLSON, Pendleton, Lancashire, lui^jeun, for his " 
proveinentB in the inatiu Picturing of fuina and eugar ttom 
getttble productions." • 

i'u C. Deboske, Leicester Square, Middlesex, geutleman, 
" ceiUijL impiovemeDtH, comiounicated fruui obread, in 
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trading sugar or sjrrupti from cane-juice and other substances 
liSfk containing sugar, and in refining aiigar and syrups." 

Jan. 12. To W. Balm^ Coldieater, Eases, meehaniat, ibr bia ^< method of 
nriaing or fiNPdqg water £ar propeliing vesaelSi** 
1& To J. Ca&pehter, Willenhall, Wolvertuunpton, Stafiford, and J. 
Young, Wolverhampton, locksmiths, for their '* improvements 
on lodn and other securities applicable to doors and other pur- 
' poaea.** 

Jao. 18. To W. Parr, Union Place, Citj-road, Middlesex, gentleman, for 
his ** method of producing a reciprocating action to be applied 
to the working of pumps, mangles, and all other machinery tp 
which reciprocating action is required or may be applied*** 
21. To £. Dakeyne, and J. Dakeyne, Barley Bale, Berby, merchants, 
for their ^ madiine or hydraulic engine for applying the power 
or pressure of water, steam, and other elaatic fluids to the pur. 
pose of working nuchinery, and other uses requiring power, 
and applicable to that of raising or forcing of fluids. 
Mb To J. Yatxs, Hyde, Chester, calico-printer, for his <' method or 
process of giving a metallic suffiuw to cotton, silk, linen, and 
other fiibrics.'* 

To G. Stocker and A. STocxXRt Somexset, for a *' cock for drawing 
liquor from casks, which produces a stop superior to that which 
is effected by common cocks, and will continue in use for a 
longer time." 

To J. Arxold, Sheffield, for ^ an improved apring-Jatch or &8ten* 
ing for doors.*' 

To G. F. Jolmson, Canterbury, for ^ a nuushine wliich is intended as 
a substitute for drags for carriage-wheels, and other purposes." 

To Dr T. Bulkely, Richmond, Surrey, for ^ a method of making 
candles.** 

To J. CoBBure, Bury St Edmunds, for ^^ certain improvements in 
skaits." 

To J. WxioHT, Shelton, Staffordshire Potteries, for ** a manufac- 
ture of ornamental tiles, bricks, and pan-tiles for floors, pave- 
ments, and other purposes." 

To R. Busk, Esq. Leeds, for ^^ improvements in apparatus for dis- 
tilling and rectifying. 
!2& To Br T. Revere, New Yoric, America, fo ^ a new alloy applica- 
ble to the sheathinff of ships, and various other useful pur- 
poses.'* 
JFeb. 4. To J. Lambert, Esq. L<mdon, for an ^ improvement in the prou 
cess of making iron applicable ta the smelting of ore, and at 
various stages of the process, up to the completion of the redv 
or bars, and a new process for the improving of the quality of 
inferior iron." 

To G. Pococx, Esq. Bristol, for ^ improvemeots in constructing 
globes for astronomical, geogriQthica), and other purposes." 
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1830. 

Feb. 4. To J. Gray, Beaumoris, Anglesea, for ^ a new and improved me- 
thod of preparing and putting on oopper-ahcathing for shipping.** 
To C T. Miller, Middlesex, for ^^ certain improvements in ma- 
no&cturing candles.** 
* To T. J. C. Daniel of Limphlej Stoke, in the parish of Bradford, 
Wilts, clothier, for ^ certain improvements in the machinery 
applicable to the manufacturing of woollen cloths.** 



L%8t of Patents granted in Scotland Jiom \Qth March to \^ih 

June 1830. 

' 1830. 

Mar. 16. To Akdrvit Smith of Prince*s Street, Leicester Square, in the 
Parish of Saint Martin in the Fields, in the County of Middle, 
sex, machinist, for ^^ certain improvements in the construction 
of window frames, sashes or casements, sun-blinds, shutters, 
and doors, designed to afibrd security against burglars, as well 
as to exclude the weather.** 
To Thomas Affleck of the town of Dumfries, in the county of 
Dumfries in Scotland, Gent., fcv '* certain improvements in 
apparatus and machinery fm cleansing and deepening rivers^ 
and in the method of applying the same.** 

Apr. 13. To James Cassick of Mossley Vale, near Liverpool, in the county- 
palatine of Lancaster, Esq. for ^^ certain improvements in ma- 
chinery for spinning cotton, silk, linen, and other fibrous sub- 
stances,'* communicated to him by a certain foreigner residing 
abroad. 
29. To Samuel Brown of Billeter Square in the City of London, Esq- 
for '^ certain improvements in making or manufacturing bolts 
or chains.*' 
To WiLLLAM AiTKEK of Carron Vale in Scotland, Esq. for " cer- 
tain improvements in the means of keeping or preserving beer, 
ale, and other fermenting liquors.** 

May 3. To Richard Witty of Basford, in the Parish of "Wolstanton, in 
the county of Stafford, engineer, for ^' certain improvements 
in apparatus for making and supplying coal-gas for usefnl pur- 
poses." 
12. To James Viney of Piccadilly, Colonel of Artillery, for " certain 
improvements on steam-boilers, and in carriages or apparatus 
connected therewith." 
June 14w To Edward Turner of Gower Street, in the county of Middle- 
sex, M. D., and William Shand of the Bum, in the county 
of Kincardine in Scotland, Esq. for " a new method of purify- 
ing and whitening sugar, or other saccharine matter.' 
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Biographical Mer/toir of M. Claude Louis Ricbard. 
By Baron Cuviek, 

JM, RlcHAUD presents one of the few examples of an agree- 
ment of the inclinatioDS with the cifc urn stances of birth. The 
condition of his relations and his natural genius seemed alike to 
destine liim for becoming a great botanist; and no obstacle 
could prevent liim from obeying this twofold impulse. For 
more than a century his family had been, in some measure, de- 
voted to the service of natural history. The name of his great- 
grandfather, who had charge of the Menagerie of Versailles 
under Louis XIV., had acquired a certain celebrity from the 
humorous pleasantries of the Count de Grammont. The repu- 
tation of Anthony Richard, his grandfather, was of a better kind- 
He it was who, under the orders of Bernard de Jussieu, had 
charge of the beautiful botanic garden of Trianon, to which 
Jjouis XV. daily resorted, to forget for a moment the pomp of 
his court and the cares of slate. The governors of the colonies 
and naval men made it a duty to offer, as a tribute to the mo- 
narch, the rarest vegetables of distant countries; and the prince 
in his turn made it his duty to disttibute these treasures among 
the most celebrated botanists. It was thus that Richard the 
gardener corresponded with the Linna;uses, the Hallers, and 
the Jacquins, and all the men of genius and talent whom 
science at that lime possessed. His sons also were engaged in 
this. scientific commerce. The youngest, who was named An- 
thony after his father, was one of tiie travellers whom Louis 
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XV. employed to augment his collection of live plants. He 
visited Auvergne and the Island of Minorca, where he made 
rich acquisitions. Botany owe* to him some valuable spedes. 
His i?ldest son Claude Richard, the father of our academician, 
was placed at the head cf a garden which the king had pur- 
cha!^ at Auteuil, and which was a kind of auxiliary to that <A 
Triaoon, At this f^arden was bom M. Claude Louis Richard, 
ihe subject of our present memoir. He was therefore bom in 
the midst of plants ; he learnt to know them sooner than Ihe 
letters of the alphabet : and before he was able to write correct- 
ly, he could draw flmrcrs, or plans of gardens. Thus it may be 
literally siud of him that he sucked in botany with his mother^s 
milk ; he did not recollect a moment of his life in which he had 
not been a botanist ; and if he ever engaged in other studies, 
botany was always the object of them. It was for botany that 
he improved himself in drawing, and almost for it alone that be 
gave himself Ihe trouble of attending his classes, and learning 
Latin and Greek. Yet his progress was scarcely less backward 
than that of children who learnt these things only for their own 
sake. At the age of twelve he had the Georgica by heart. The 
tleiicacy and correctness of his drawings were surpiising. 

But this early display of talent, which ought to have attached 
his parents to him, and secured for him a happy childhood, wert 
llie very causes of the first misfortunes which he experience^ 
and which, perhaps, by altering his disposition and his health) 
led to those of his future life. The arehhisfaop of Paris, MTd* 
Beaumont, sometimes visited the garden of Anteuil, and wM 
fond of its director. The intelligence and proficiency of the 
<child excited his interest, and he promised advancement shoold 
he devote himself to the church. This was opening to him the 
only career in which talent, without birth or fortune, could tbew 
expect to arrive at honours and independence, and opening itj 
too, with the most favourable prospects. There was nothil^, 
that he might not have hoped from the bounty of the prelatci 
seconded by the protection which the king extended to his &■ 
mily ; and M. Richard, the father, who had nine other children! 
and who was not rich, even for a gardener, could not fail to 
seize such hopes with ardour ; but his son had determined otheN 
wise. Nothing could bend the inflexible resolution of the child' 
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He unhesitatingly and unvaryingly declared that he would be a 
botanist; that he would be a gardener at all hazards, and no- 
thing else. Neither entreaties nor threats bad any effect on 
him ! and his father's anger rose to such a pitch, that he ba- 
nished hill) from his house, allowing him only ten francs a-month 
for his support. 

Young Richard was then not quite fourteen, and how many 
children of that age would not such a treatment have led to the 
most degrading irregularities, or perhaps to a miserable death ! 
He, however, showed the courage and prudence of a grown 
u]> person. He betook himself quietly to Paris, hired a cor- 
ner of a garret, went through the town in search of an ar- 
chitect, who gave him plans of gardens to copy, devoted 
to this labour a part of his nights; and after having thus se- 
cured the means of subaBtence, occupied himself through the 
day in regularly attending the lectures in the College of France 
and the King's Garden. But he did not confine himself to these 
first precautions. The beauty of his drawings, and the punc- 
tuality with which he fulfilled his engagements, obtained him a 
great deal of work. By degrees he was entrusted to direct by 
himself the execution of the plans which he had traced; and 
while he was thus gaining considerable profits, he established 
so much order and economy in his manner of living, that, at the 
end of a few years, not even asking of his father the miserable 
ud that had been promised him, he not only supported himself 
with decency, but had accumulated upwards of 80,000 livres. 

But his savings had the same object as his studies, and al- 
ways referred to botany. Like most men captivated with a love 
of nature, he wished to enlarge the sphere of his observations, 
and to visit distant countries in quest of plants. It was for the 
purpose of attaining this end, without the help of any one, that, 
from the age of fifteen to that of eighteen, he lived in the midst 
of Paris like an anchorite, giving himself no other relaxation 
than mere change of labour. He was, in particular, constant 
in his attendance on the lectures and botanical walks of Bernard 
de Jussieu, the most modest, and perhaps the most profound 
botanist of the eighteenth century, who, although he scarcely 
published any thing, is, nevertheless, the inspiring genius of 
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jpodem botanists, like those legislators of old whose laws werfl' 
Jkut the more religiously observed that they were not written. 
I Bernard de Jussieu was not a great man only, he was also a," 
tienevotent man, adored by his pupils, because he loved themj 
and interested himself in their welfare not less than in their iiv. 
struction. A young man so devoted to science as M. Richard, 
and who showed at the same time so much judgment, could not 
escape his notice. He admitted him to his intimacy, initiated 
liim in his views, and even directed the first researches which his 
able pupil ventured to make into the numerous families of the 
vegetable kingdom, whose organization was not jet entirely 
' known. 

The encouragements of so great a master, at length embold. 
cncd our young gardener to shCTO that he also itias a bof 
tanist. He ventured to read to the Academy a memoir on one 
of the most difficult questions in the science, and by tins fortu- 
nate temerity, placed himself in some measure, alt at once, ut, 
the first ranks of its cultivators. 
H The genera Cynanchum and Asclepias, in the family of 

^^^P Apocynca?, were, at that time, the subject of the keenest discus- 
^^^V^ns. The interior of their dowers presents, around the pistil, 
^^^^ Various circles of organs, none which has very decidedly the 

I ordinary form of an anther. Those of the outer row exhibit 
each a small horn, from the bottom of which rises a bent thread. 
Between them is a pentagonal body formed by the union of five 
vertical scales, which open, each at its upper part, into two- 

II small cells. This body is surmounted by a kind of pentagonal^ 
" capital, hollowed above, with five small fissures, and on the sides 

with five small fossie, tallying with an equal number of amaU 
blackbodies, divided and prolonged each into two yellow and gr»- 
^^^_ jiulated filaments, resembling two clubs or two small spatulee, and 
^^^^uwbicb sink into the cells of the vertical scales which correspond 
^^^Kito them. The problem was to determine whicti of these coto- 
^^* -plicated organs are the true anthers; and so much the more' 
I importance was attached to it, that the sexual system founded 

I upon the stamina and pistils was tiien exclusively received ia 

I botany. There had heen almost as many opinions on the sub- 

I ject as there were celebrated botanists. Linmeus considered the ^ 

L 
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scales as ihe stamina ; according to Adanson, the scales were only 
'the anthers, and tlie small liorns were their filaments. Jacquin 
Kgarded the anthers as placed in the interior of the cells of the 
scales. According to M. Desfontaines, the black corp use ules were 
the true anthers ; and the aiits of the pistil, opposite which they 
are placed, performed the office of stigmata. Amid these dif- 
ferent opinions of the most celebrated men, M. Richurd fear- 
lessly brought forward his own. He endeavoured to shew that 
the capital is the stigma ; that the little black bodies which ad- 
here to it are parts or divisions of it ; that the ccIIb of the pen- 
tagonal body are the anthers, and that ic is their agglutinated 
powder that forms the sm-ill masses of threads which terminate 
the little black bodies. If all bota.nists have not yet considered 
these determinations as demonstrated, most of them at least ad- 
mit that they are the most probable that have been proposed. 

An opportunity now presented itself to M. Richard of rea- 
lizing the scheme which he had nourished from his childhood. 
M. Necker and M. de Castries were desirous of sending, to our 
American colonies, a man qualified to propagate there the pro- 
ductions of India, which Poivre and Sonuerat had obtiuned for 
them at the risk of their lives, as well as to make known such 
of their own native productions as it might be possible to con- 
vert to some use. The Academy, on being requested to point 
out to them such a man, made choice of M. Richard ^ and 
Louis XVI., who had seen him when quite a child, and was 
personally acquainted with most of the individuals of his family, 
approved, with pleasure, of his nomination. It is well known 
that that unfortunate prince was fond of and cultivated geogra- 
phy. He did M. Richard the honour of several times sending 
for him to his cabinet, and shewing him on a map of Guyana, 
the districts whose examination seemed to him likely to present 
the greatest interest ; the rivers whose course he wished to be 
better laid down, and other objects, to the knowledge of which 
he attached importance. These audiences, these directions, 
given by the king himself, together with the promises of the mi- 
nistry, could not fail to raise, to a stiD higher pitch, the natural 
ardour of our young naturalist. Full of courage and hope, and 
without caring, in the smallest degree, about the precautions and 
formalities which would have rendered the engagements entered 
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into wjtli him more positive, he did not hesitate to draw upon 
his small capital for the purpose of fitting himself out fur his 
trax'els ; and during them, he was not more attentive to his in- 
terest : what occupied his attention least was what was taking 
place in France during this interval, and the influeoce which 
these events might have on liis circumstances. 

He was soon however to learn, tliat neither the personal pro- 
tection of n Iting, nor the orders of h\^ ministers, are always 
sufficient guarantees against the caprices of personages of ■ 
much lower rank. It Is relattxl that a pasha, oc being threat- 
ened by one whom he had oppressed, with the wrath of the sul- 
tan and of God, replied, " The sultan is very far off, God ii 
very high, and here I am master.'" The Governor of Cayenne, 
although he did not moke use of the same language, conducted 
himself according lo the same principle — the most sordid inte- 
rest v&s his only motive. He had filled with pulse, for his own 
use, the royal garden intended for the culture of spices ; and 
M. Richard, whose principal office at Cayenne was lo be the di- 
rection of this garden, and w!io had caused himself to be con- 
ducted there on his arrival, could not so much as obtain entrance 
into it. What he experienced with respect to the clove-trees 
did not less excite his surprise and indignation. The govemort 
thinking he might imitate, for his own advantage, the tyranniod' 
proceedings for which the Dutch have been so much reproache^, 
had pretended that the colonists neglected too much the cultb 
vation of these trees, and in consequence had ordered all tb*: 
ungle trees dispersed over tlieir estates to be removed to a di 
tant and solitary place, where, in the king's name, he sssumeji 
monopoly of them to himself. So absurd a command had in*. 
censed the proprietors to such a degree, that the greater nuDn>i 
ber had chosen rather to destroy their trees than to give thett 
up. But at length the governor was Income master of all thfltr 
remained. He guarded them like the dragon of the Heeperidev 
and M. Richard, who had been sent by the King of France int«- 
a French colony, for the express purpose of propagating clove* 
trees, and distributing them through our otlier islands, could 
not even get near the place where they were confined. He wu 
obliged, in order to get some seeds of them, to do at Cayenne 
as Poivre and Soiinerat had done in the Moluccas. 
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liim nearly as much trouble to give the clove-tree to Martinique, 
as it had cost these courageous citizens to procure it for the Isle 
of France. It even happened that a ship coming from the Isle 
of France, having brought over a certmn numher of plants, 
which were supposed to be tlie true pepper-tree, this governor 
was not ashamed to make it be understood, that if they were 
to be propagated, it bliuuld be for himself, and on his own 
estate- He even avowed, that he had already caused a piece 
of ground to he prepared for this purpose by the king's ne- 
groes. 1 need not say how such an insinuation was received by 
a young man, who at the age of thirteen had shown so much 
firmness of character. Every day something new occurred to 
thwart him; but he resolved to do good in &piteof his superiors, 
as he had made himself a botanist in spite of his relations; and 
his activity previuled so much over the obstacles opposed to 
hioi, as to enable him eventually to be of great service to the 
colony. He was at least permitted to cultivate and distribute 
some vegetables which the governor had not thought worthy of 
bis exclusive solicitude. The litchi (Scytalia lilcki), tlie sago- 
ttee (Soffits palma^inusj, the Tose-a.pp\e (£vge7iiaJa9nboaJ, 
and the mangrove ( Mangyira indica), required for their pro- 
pagation only that the indolence natural to the colonists should 
be overcome. The bamboo, whose utility was more readily ap- 
preciated, was generally cultivated, and is now abundant, and 
of enormous size. In 1785, finding an opportunity of going 
to Brazil, M. Richard brought from it to Cayenne the talin, or 
pourpier du Para f Talinum oleraceum), a fleshy, tender, some- 
what acidulous and cooling plant, which yields a pleasant salad. 
He afterwards went to the Antilles, where he remained from 
February 1786 to November 1787. He succeeded in procu- 
ring in the island of Si Croix the Eugenia ej'petita, a. delicious 
&uit, which now forms the ornament of the finest desserts. 

Better times at length arrived. Another Governor, M. de 
Villebois, turned out to be a benevolent and enlightened man. 
Scarcely had M. Richard spoken to him, when he abrogated 
the odious restrictions laid upon cultivation by his predecessor ; 
and during the short lime that our botanist remained under his 
orders, no restraint was put on his operations. Even before, 
when he was so much harassed by the vesations which he ex- 
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irienced under the former governor, he consoled liimself by^, 

searches in pure natural history. The rural habits of his olc3 

enablixl liim to uiake excursions which would have fright 

i cabinet naturalists. An excellent hunter and marksman. 

e dreaded neitlier the thickest forests nor the most unhealtbji 

marshes. Twice his dugs were devoured by those enorrooiil 

serpents which from the trees lie in wait for animals, and eveik 

sometimes cast themselves upon men. He had, in particular, 

lent for gaining the friendship and confidence of the savageaj 

liey assisted him in his buntings, admitted him into theflp 

r dwellings, and did not conceal from him their most secret pratv 

tices. He thus discovered, that if they had long been con* 

sidered beardless, and if numerous and absurd theories have 

een foimded on this erri>r, it is merely l>ecause they pluck out, 

k with superstitious care, the slightest germ of hair as soon as it 

■ makes its appearance. For this purpose, instead of jnncer^ 

l-tbey employ the valves of a particular kind of mussel. 

These prolonged excursions, together with those which he 

rvade to Brazil and the Antilles, procured for M. Richard ex,- 

r tensive collections in the three kingdoms of nature. His herha« 

I «um was remarkable, not only for its beautiful preservation, but 

I tar the care which he had taken to join to it drawings from nature 

r of all the details of the flower and of the fruit. Nothing could 

{ l)e more valuable, nor even at the present day is any thing mots 

I ao, than this series of drawings. Travelling botanists had tod 

I long given only superficial descriptions of plants. Since tba 

e of LinnieuB, more attention had been paid to the sexuat 

I, organs ; but the relative position of the parts, the attachment of 

[ the seed in the interior of the fruit, and the interior of the seed 

I itself, were neglected; and in plants which could not easily bft 

procured in Europe, there was no means of supplying the de* 

iiciency. Herbaria and dried fruits afforded but uncertain oB 

ineufHcient information. Of this deficiency in the science, IMU-' 

Richard had been sensible, since he had attended the lectureft 

of Bernard de Jussieu, and he had determined to supply it 

Thus, at the same time when Gartner was with so much assk 

duity labouring in his cabinet, at his celebrated Carpology, our, 

botanist, in a, more favourable situation, was descnbing and' 

drawing iu the woods and savannahs of Cayenne the fresh fruity 
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kl ID vhicli Ihc most delicate parts were distinctly seen, in which 
M och tegument, pulp, and seed, retiuned iis coluur and consiBt- 
dee. 

But in the midst of these wild scenes, so rich and so new to 
liiiii, the plants were not the only objects which were cidculate<l 
la arrest his attention. The singular birds, the fishes and 
i^)tile3 of strange and extravagant forms, which presented 
ibemselves to his view, rendered him, almost in spite of him- 
Klf, a zoologist, and even an anatomist. In tliat climate, 
U. once moist and scorching, in which the lapse of a few 
hours changes a dead body into an infectious carcass, he col- 
lected skins and skeletons of animals, and made drawings 
and descriptions of their viscera. Among his papers we have 
Ken observations, new for the time, on the organs of voice in 
birds, and on those of generation and digestion in various qua- 
drupeds. The sea and rivers bad supplied him with the most 
eingular mollusca. He had especially observed with much care, 
and in the living state, the animals which form and inhabit shells, 
a class which had until then been almost always neglected, aU 
lention having been paid only to their brilliant integuments. 

With these treasures he returned to France, after an absence 
of eight years, and landed at Havre in the spring of 1789. 

Uoacquainted as he had remained in the nndst of his woods, 
with ali that had taken place during his absence, he doubted 
not that the most honourable reception would be the reward of 
his labours : philosophers and ministers, he imagined, would be 
equally eager to throng around him, the former to learn his dis- 
covenes, the latter to repay the debt of the public. But, as we 
have just said, this was in 1789. M. de Buffon had died the 
year before ; his place had been given to a courtier of a gentle 
and upright character, but without energy, and entirely desti- 
tute of the knowledge essential to the discharge of such import- 
ant duties. Thus natural history had no longer a protector ; and, 
besides, of what importance could the most powerful protection 
have been in the midst of the embarrassments which on all sides 
crowded on a government as unakiH'ul as it was unfortunate i* 
Our poor traveller, with a report from the Academy in his hand, 
setting forth the extent and im[>ortance of his labours, knocked 
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at every gate j but the iniDisters, and even tlie functjonat 
down to the lowest degree, were all changed : no one rem«n-4 
bered that any promises had been made to htm. It was a ligh -^ 
matter to men whose Uves were daily in jeopardy, that a fetp i-^ 
more cloves liad been grown at Cayenne, or that litchis anc=^ 
eugenis had been propagated there. Scientific discoveries al- -=M 
fected them btill less. Thus M. Richard found that lie ba(==xi 
spent his time, impaired his health, and sacrificed the small for.^ 
tutie which lie had so laboriously acquired, without any on 
deigning even to hold out to him any future prospects. Thei 
only remained for him to begin again the kind of life to whid 
he bad devoted himself at the age of fourteen. 

Natural history perhaps requires in him who gives himself ii| 
to it, more study than any other kind of study, not only foH 
confronting the hidden and continual dangers which menace hiiA 
in his researches, but also for supporting reverses of fortune or 
neglect. Amid the material equipage without which lie can d* 
pothing, the naturalist is in a manner attached to the sc»l. That 
the genius of the poet, the metaphysician, and geometrician, maj 
support itself, and even rise to a higher pitch in solitude 
poverty, is easily conceived : their thoughts are independent of 
the things of this lower world ; but in a science which is foun^ 
ed on the inspection and comparison of so many thousands of 
beings and parts of beings, — in a science whose general pfopo> 
Hlions are elicited only from the approximation of thousands cf 
^rticular facts, the linest genius, without numerous subjects €$ 
^observation, without all that can render observation easy and tf 
^aily occurrence, would either be annihilated, or would lose iV 
•elf in fantastic and idle theories. Who, then, can be surprised 
fthat M. Richard, restrained in his inclinations in childhood bf 
ias relaUves, — overburdened with labour in his youth, — tbwarfr 
ed at Cayenne by a petty despot in all hia projects, in the venjr 
exercise of the duties which had been prescribed to him,- 
|j;lected and repelled at Paris by those who ought to have iiolil|. 
.recompensed bis services, — should have harboured a misanthrc^ 
vhich only rendered the rest of his career more painful, and da> 
prived him of the little aid which, with patience and gentleDeag^ 
he might still have hoped to obtain ? 

The more faults min in jmwer commit, the less must 1 
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spoken about these faults, if the reparation of them he desired. 
£ut all oppressed persons are not of a character to bend them- 
selves to this maxim, and M. Richard nag less so than any one. 
After some unsuccessful attempts to obtiun his due, he shut 
liimself up in his retreat, living and studying only for himself, 

i communicating the objects which lie had collected, and the ob- 
servations which he had made, only to a few persons, and by 
preference to strangers. It might be said that each of his fel- 
luw countrymen whom he saw l>etter treated than himself, ap- 
peared to him to have usurped his rights. This much is cer- 
tain, that the obstinate silence in which he persevered, has been 
on immense loss to all the branches of natural history. A fo- 
reign botanist, M. Kunth, perfectly qualified to judge, and who 
I has published a biographical notice of M. Richard, colls him one 
of the greatest botanists of Europe. It was from hia manuscripts 
i| that he had formed this opinion of him. M. de Jussieu, one of 
his old masters, and almost the only member of the Academy 
' who retained any portion of his confidence, often admired the 

IQumeroUB analyses of flowers and fruits displayed in his draw- 
ings. 
Zoology hflfl not suffered less than botany from this peevish 
humour. His labours, with respect to shells, were of the great- 
est importance ; no coJleciion of this kind was better laid out, 
or more correcily named, than his. It is asserted that several 
of his ideas on the lestacea, their relations, and the principles ac- 
cording to which they ought to be distributed, communicated in 

I conversation, passed into the works of writers who have not ac- 

II knowledged them ; but these plagiarisms did not alter his reso> 
' lution. 

Part of his collections has, since his death, been obtained 
for the King's cabinet ; and in them were found fishes and 
moUusca, which, if they had been made known at the lime 
when he brought them home, would have prevented several 
I mistakes made by the most able naturalists. Science not only 
' loses by such delays, it is obscured by them. In thirty years 
works multiply ; the errors, which a word would have dis- 
perged, are repeated, and end with becoming so firmly rooted, 
that they can only be refuted by long dissertations. 

M. Richard, however, emerged from the painful condition 
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vhicti had led him to adopt the unfortunate resolutions. Four- 
croy> when he established the School of Medicine in 1795, haA 
named him professor of botany. He there found an opportu- 
nity of planting a beautiful garden ; and, entering upon this 
new duty with much zeal, he farmed several excellent pupilsi 
But his hahits were fixed, both with respect to his manner rf 
living, and the difficulty of arranging bis labours for publica< 
tion. It was with difficulty that, towards the end of his life, 
he was prevailed on to give a few specimens of his researches in 
scientific journals, and perhaps even this he regretted. Botany 
is commonly represented as a science, as gentle and peaceable 
the objects which it studies. Unfortunately it does not change 
the character of botanists, or impress its own upon their discus- 
sions. M- Richard, like most secluded persons who have long 
cherished certain opinions without contradiction, was keenly 
hurt by the objections offered to some of those which he had 
published, and answerett in a tone which well proved in how 
great a degree he had become a stranger to ihe world and its 
forms. The replies elicited by these answers were perhaps loo 
acrimonious also. His quiet was disturbed by these altercations^ 
and his bad health rendered still worse. On the whole, how- 
ever, these dissertations astonished by the depth and sagacity <^ 
the views, and by the extensive observations which they shewed. 
One of them, entitled, Analyse du Fruit*, and which did not 
even come from his pen, but was written at his lectures by one 
of his pupils, is so full and so concise as to be e<]uivalent to 
great work ; and the learned botanist whom we have already 
mentioned, regrets iliat Gasrtner could not have seen it befora 
composing his own, as from it, he says, he would have gained 
much. This litde production was immediately translated into 
several languages. The observations which it contains on the 
embryos of the plants, which the author names endorhixes, or 
which are commonly called Monocotyledones, were in particular 
as new as important, and he enlarged on them in a Memoir on 
the Germination of the Gramineas, accompanied with figures trf 
unexampled accuracy. He has left another in manuscript on 
• Demoustrations Botaniques, Slc. Botanical Deraanstrations, or Ana- 
Ijnis of the Fruit, considered in (general, by M. Louis Claude Richaid. Pub- 
lisiied by H. A. Duvil. 1 voL I2ma. Taria, 1608. 



m^^Kcal Memoir of M. Ciavtle Louis Richard. 213 
ihe Conifero? and Cytiades, tlie execution of which is said to be 
siill more perfect. His Memoirs on tho Lygeum Spartum, on the 
Families of the Butoaieje, Ciilycerea;, and Balanophorea;, pre- 
sent the same kind of merit, and in the same degree *. In all 
tlie&e are contained numerous new facts, reduced to laws with a 
precision and regularity altogether unexpected. There is 
everywhere seen in them the work of a man, who, before writing, 
was thoroughly imbued with his aubject by long studies, and 
had possessed numberless opportunities of studying it. If he 
may be blamed for any thing, it is that he did not render 
himself sufficiently accessible to the generality of readers, 
and that he added too much to the difficulties with which bo- 
tany was already crowded, from attempts to employ a rigorous 
terminology. But, like Llnnffius, he wished that each form, 
each shade, each relation, should be expressed by a proper and 
unvarying term ; and the prodigious number of ideas and new 
facta which had sprimg from his observations, necessarily en- 
gendered that multiplicity of words with which he enriched, or, 
as some may think, overloaded the science. All his labours 
were even directed to a common object, the formation of a new 
Botanical Philosophy, like that of Linnisus, which was to in- 
clude a new botanical terminology, proportioned in extent and 
depth to the improvements of the science, and especially to 
those which M. Richard himself had made in it, and of which a 
great part are still concealed in his portfolios. 

Time did not permit him to terminate this great undertaking. 
His health, which had been long enfeebled by his travels and 
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Sli Lieut. Milne on Luminous Bodies seen 

vexations, at length assumed an aiarming character. A di# 
ease of the bladder, from which he had long suffered, oblij 
him to keep his room, and, after several months of severe suft 
fering^, he died on the 7th June 18S1, at the age of 67- Hi> 
death would he an immense and irreparable loss to botany. 
he not left a son, who, formed in his school, and imbued widf 
all his doctrines, will not only render to his memory the devtv 
tion which he owes to him, by publishing his works, but wffl 
extend them, and add what may still be wanting for their conM 
pletion. We also hope that his researches in comparative ana* 
tomy, which were very considerable, but of which nothing H' 
known, excepting through llie medium of some verbal 
nications, will not be lost to science. 



Detcription of Luminous Bodies which teere observed atlatAlt 
to the Vane-Htalf at the Mast-head and Yard-arm qf'HMJSt 
Cadmus, ichile cruising in the River Plate. By Lieut, 
Alexamuek Milne, R. N. Communicated by the Authoh. 

J. HE first time I observed thisluminous appearance was in tlik 
month of September 1827, in Lat. 34°-iO' S. and Long. Si'dO' Wi 
The weather for some days had been unsettled, and there w<i 
every indication of an approaching pampero, or hurricane, whidb 
blows i'rom the pampas or plains of Buenos Ayres, and extend^ 
for many hundred miles along the coast of Brazil. During tlw 
day it had been exceedingly sultry, and heavily charged cloucb 
had been collecting in the south-west. As the evening ap.- 
proached it became very dark, and the darkness was rendei 
still more striking by the continued flashes of lightning, followo4 
by heavy peals of distant thunder. About 10 oVlock, while iht 
lightning continued to rage and extend itself around the hor» 
zon, I observed a light on the extremity of the vane-staff at th< 
mast-head, and shortly afterwards another on the weatfaer-ndf 
of the foretopsail-yard. One of the midshipmen, struck with 
curious a phenomenon, went aloft to discover its position. Hi 
found it attached to an iron-bolt on the yard-arm, its size ratha 
exceeding that of a walnut, and having a faint yellow cast in lb* 
centre, approaching to blue on the exterior edge. He «pptiH 
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bu hwd to il, on which it burnt with a hissing noise rciiembting 
[be burning of a portfire, at the same time L'lnitting a dense 
nsoke, without any sensible smelt. On taking away his hand 
it resumed its former appearance; hut, when he applied the 
ileeve of his wet jacket, it run up It and immediately went out, 
and never again appeared. The one on the vane-staft' retained 
itB portion for upwards of an hour, but, oo account of the 
heavy min, and probably also from having been struck by the 
vane attaclied to the staff, it went out t but resumed its position 
after the rain had ceased, although with a less degree of bright- 
nesB. 

The second lime I observed ihe same phenomenon was in the 
month of December of the same year, \Hiile off the coast of Pa- 
tagonia, in Lat. 36" 40- S., and Long. 54° 40- W., a little to the 
southward of the River Plate. The night on which it was ob- 
served was exceedingly dark, but rendered as light as day by 
the continued flashes of hghtning, which spread over the sky 
and around the whole horizon, so much so indeed that the 6rma- 
nient presented a complete mass of 6re. At this time I ob- 
served the same luminous appearance, and attached to the same 
staff as before mentioned. It retained its situation for some 
hours, but when the lightning subsided it became gradually 
fainter, and at last entirely disappeared. 

I may here remark, that the above lights were not attached 
to any kind of metal in particular ; for the one on the yard-arm, 
and the other on the vane-stafF, were Imth attracted by metal, 
the former to an iron-bolt, the latter to a spindle of copper ; 
while the one seen in the month of December was attached to a 
spindle of hard- wood, the copper having been removed to guard 
against lightning. 

After any of the above phenomena having been seen, we al- 
ways had very bad weather, commencing with heavy and sud- 
den squalls, generally from the south-west, but varying a few 
points each way, and settling in a few hours to a steady gale. 

In addition to these remarks, I may mention, that, on the 
coast of South America, the barometer is very sensible of any 
change in the weather, particularly with regard to the pampe- 
ros. Its general heigliS in fine weather is SO.IO, varying very 
little from that point ; but. on Ihe approach of the pampeso, the 
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mercury sinks to 29-70, and even as low as 29.35 *. Should, 
the mercury become stationary between these intermediate points^ 
it will most certainly blow from the south-west (which is tb^ 
pampeso wind) ; and during the period I served in the River* 
Plate, I nev^ knew this instrument err. But the most remark^ 
able phenomenon which it presents, is the rapidity with which, 
it rises on the squall reaching the ship. I have often observed 
the mercury rise upwards of a tenth of an inch in less than five 
minutes after the gust had reached us. It will then rise very 
gradually, if the weather is to continue fine ; or should it rise 
to 29.90, and again fall, the weather will continue boisterous 
for some days. Whenever the mercury is below 29.94, the 
weather becomes unsettled ; and when between that point and 
29.80, it generally prognosticates lightning, with little or no 
wind. 

With an easterly wind the mercury rises to 30.20 and 
30.28 ; when it obtains that height it generally blows strcxig, 
and varying from NE. to SE. 

A northerly and north-west wind has the least effect upon the 
mercury, and I have often observed it to blow with great vio* 
lence without its being materially changed. 



Private Journal of a Voyage to the Western Coast of JfricOj 
including Observations on the Preservation of the Health on 
that station. Communicated by the Author. 

Deae Sir, November 1829. 

In conversing with you some time ago upon the unhealthy 
climate of the Western Coast of Africa, and the precautions I 
used to adopt in preserving the health of my ship^s crew when 
on that station, you requested me to favour you with my pri- 
vate journal kept at that period. I send you, therefore, the 
following extract, which will sufficiently point out the method I 
followed, and the success with which it was attended. It may 
afford a few useful hints, derived from experience and observa* 

• The lowest range of barometer I observed while in the River Plate was 
29.35, and these remarks relate entirely to that place. 
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(ion on the s]K>t, to tliose who may have occasion lo serve upon 
ihat station, and may iiot be uninteresting generally, on account 
of the colony at Fernando Po and other parts of thf \Vcstern 
CoHstof Africa. I remain, £ic- 
To Prefeaaor Jamttan, \ 
Colbse, EilitibuTsli- ) 



Os the 2d September 1799, His Majesty's frigate 

was ordered to proceed to the coast of Africa from England, 
with a store-ship and convoy bound to Cape Coast Castle. We 
had previously been supplied with provisions for six months, 
and I now received instructions to take on board as much more 
as we could conveniently stow. The store-ship not having yet 
arrived at Spithead, I took this opportunity of obtaining va- 
rious other supplies, which I conceived might be useful to the 
health and comforts of my crew in the unhealthy climate to 
which we were ordered. Besides two months more of the ordi- 
nary provi^ons, I also procured from the agent- victualler 24 lb. 
of bark, and a due proportion of sugar and lime-juice. About 
the end of September, and some little time before we sailed, I 
happened to observe a number of maggots crawling out of the 
chinks of the wood in my cabin. I at first attributed their ap- 
pearance to dead rats, which were very numerous in the ship, and 
which means had been employed shortly before to destroy; but 
I now found that they proceeded from the two months addi- 
tional supply of bread which had been last sent on board, I 
immediately applied for a survey : it was found to be totally un- 
serviceable, and I returned the whole to the agent- victualler. 
He at first refused to receive it, but on requesting Admiral 
Milbank, who then commanded at Portsmouth, to report his 
conduct to the Admiralty, in two days after the imwholesome 
bread was removed, and a supply sent back of a better descrip- 
tion. As there was no accommodation in the store-rooms, we 
were obliged lo put this additional quantity of bread between 
decks, a circumstance which was so far fortunate, tliat our largest 
supply was thus saved from the vermin brought with the bread 
which we sent back. 

JULY SEPTEMBEH 1830. P 
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After be'iDg delayed for some weeks longer by prcvailiBg; 
westerly winds, we at length left England upon the Slsl C 
tober. 

LaL 46° S3'. — From the 1st to the 7th November we b 
a great deal of wet and blowing weather. We were obliged H 
have stoves as frequently as possible in the lower decks to kee 
them dry, and ollierwise attend to the comforts of the people 
Our number of sick was considerable, being nineteen, a third li 
whom were unwell from severe colds, and the rest of varioi 
other complaints, of which they had not been completely cure 
when they came from the Haslar Hospital. During this peiuj 
the barometer varied from 28]'^ to 50 ; the thermometer fi 
5tf to60°. 

Lai. 44° 40". — During the 8th, 9th, and lOih of Novembi 
we had fine pleasant weather. I took this opportunity of gi 
Ung up all the casks, chesta, and men's bags upon deck, ai 
washed thoroughly the lower parts of the ship. The storfl 
were then kept down for several hours, and the crew were D 
allowed to go below till all was perfectly dry. I ordered the 
clothes to be regularly washed every Monday and Friday, wtA 
fresh water, and a list or account taken of them by diviaow 
By means of these precautions, I hope to keep the ship''8 c 
pony in a healthy condition. The sick-list is already reduogl 
to ten. The barometer varied between 29,"^ and SO^^'a ; Uh 
thermometer 56° and 58°. Lat. 42° 40". 

Lat. 42° 16'. — From the 11th to the 17th November, web 
much variable weather, chiefly strong gales of wind, imd a gredt 
deal of rain, by which the people were kept constantly " 
However, by the constant use of stoves below decks, there bavi 
been no new complaints. I now began to serve out lime-juiai 
and sugar for a crew of 284 men. I found 6 oz. of the for 
and 12 lb. of the latter to each man per week a sufficient quaiiv 
tity. Instead of the butter and cheese, which were expended^ 
they received rice and sugar, the rice being boiled for theit 
breakfast on the days when no oatmeal is allowed. Baiomettf 
varied from 30/o to 29i*[, ; thermometer from 58° to 62°. Lat 
3ff'27'. 

Lat. 37° 40". — From the 18th to the 24th November, we haA 
almost constantly heavy rains and blowing weather, accompanied 
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widi thunder. One night our masts were struck witli ligliLning, 
and the light at the mast-head was extinguislied ; but no other 
damage was sustained by us. A ship in company was also 
struck, and a man killed. The sick-iiet varies from 14 to 18 ; 
ihe chief complaints are colds, with slight feverish symptoms, 
shsing from the constant exposure to wet. The lower decks 
are constantly aired with stoves, which serve to ventilate the 
berths, and keep the people's clothes and beds dry and warm. 
The usual allowance of rum is served out in the forenoon, and 
wine in the afternoon, The salt meat is placed upon an iron- 
gtating in the coppers, which is raiseil a little over the boiling 
eaiuwater. It has thus the advantage of being dressed in steam; 
and, by this means, I find that it is rendered much fresher, and 
more palatable to the taste, than by the common method of 
steeping in the salt-water. Rice is still boiled for the crew's 
breakfasts, on the days wheu oatmeal is not allowed. They eat it 
with molasses and sugar, and are very fond of it. I still con- 
tinue the supply of lime-juice. Barometer varies from 29^^ to 
89^; the thermometer from 62° to 64°. Lat. 34° 7'. 

Lat. 32" Ky.—From the 94lh to the 30tli November, tlie 
weather continued moderate and clear. On the 24th we made 
the Island of Madeira, and remained at anchor a few hours in 
Funchol Roads. Some fruit and vegetables were purchased by 
the of]Bcers, but none of the shore-boals brought sufficient to 
supply the ship's company. The same precautions were still 
followed for keeping the lower decks dry and clean, and a cir- 
culation of air preserved by means of wind-sails. Lime-juice 
and sugar were now given only to the people, as the petty officers 
have plenty of tea and sugar of their own, and various other 
articles of refreshment. The sick-list is at present reduced to 
seven, consisting chiefly of colds, or other trifling complaints. 
The barometer varied from SOi'Jj'" to SO"; the thermometer from 
64" to 70°. Lat, 21=36'. 

Lat. 19° 35'. — From the 1st to the 7th December. On the 
1st we crossed the Tropic of Cancer ; and the ceremony of duck- 
ing, shaving, &c. usual on this occasion, was perfbruied on those 
who bad not crossed The Line before. Sailors are, in all situa- 
tions, like children. Unless placed under control of the strict- 

i ilisciphne, they run into every sort of excess, heedless alike 
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of their professional duties, and the iujurious consequeiut 
wliich may liappen to tliemsolvcH. I was willing to indulge ll 
people in this practice, which they look upon in some n 
OS a birthriglit, and allowed them to throw the water atx 
and to amuse themselves in ivhatever way they pleased, 
^ven strict orders, however, that no liquor should be offered 1| 
the petty officers to be exempted from the ceremony of beu 
ducked and shaved, hut only half-a-crown in money; andi 
myself gave four bottles of old rum to Neptune and his atte 
ants, which I calculaled would yield about a glass of grpg<| 
each. In spite of all my precautions, they continued to proc 
more spirits, either privately from the i>etty officers, or by h 
ving saved so much out of their own daily allowance. In coi 
sequence, many of them were intosicated, aud unable to do dut 
in the first watch, being found lying in their wet clothes aslec 
in the open wr. On the next and second day afterwards, seven 
applied to the surgeon, complaining of colds and slight fevera.) 
On the 3d, we anchored in Port Praya Bay, at the Island^ 
St Jago, and immediately sent ashore as many empty casks S 
water as it was possible to fill and bring back to the ship befaV 
dark : for I had resolved that no person should be on shore h 
in the evening. Those who went ashore wilh the empty cas 
early in the morning, always received hark and wine befofl 
leaving the ship ; and, after breakfast, at llie usual hour, tt 
rest of the party followed. In this way, one raft of casks alwsi 
reached the ship by 12 o'clock, in time for dinner. I took cal 
that every attention should be given to the cooking of the 
provisions. Their soup, besides the common ingredients, always 
contained slices of pumpkin, onions, some pepper-pods, and rice, 
■which rendered it excellent. In about half an hour aAer wards, 
grog was served out, and strict orders were given that theof&car I 
who superintended should allow none to be given to any mot 
who had not dry clothes on. This was a precaution which I 
am satisfied was attended with the best possible effects, as it ' 
caused the people to throw off their wet dress whenever they 
came on board, and thus rendered them less liable to catch cold 
or fever. In the course of an hour and a quarter after dinner, 
the watering party again left the ship, and before six o'clock 
they always came back with the second raft. The usual allov- 
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ssceof grog was then served out, with the same precaution tliat 
eveiy maa had on dry clothes ; sliortly after which hammocks 
vox piped down. 

Such was the method I followed in watering the ship. It 
might perhaps have taken up more time, than if we had adopted 
the general practice of continuing this duty throughout the whole 
night. But any advantage which the greater expedition of the 
ktter method may afford, is infinitely less than the benefits re- 
sulting from the system we adopted : for the men were thus pro- 
tected from the dangerous effects of the night-air on shore, which 
have often proved fatal to European constitutions, and, at the 
same time they were never kept away from their regular meals 
or rest at the usual hours. The first object of an officer, in the 
internal management of a ship, should be the health and com- 
forts of his crew ; and certainly, by the method which I follow- 
ed at this unhealthy place, that object was completely attained ; 
for ont of the 60 men ivJio were occupied on this duty, only one 
person complained of any illness, and he, after the third day, was 
[ seized with a slight fever, in consequence of drinking some of 
' the country rum. The party was always attended by a Ueute- 
[ Bant and three petty officers, each of whom had charge of a cer- 
tain number, and for whom he v/as made responsible. The ut- 
j. most vigilance was necessary, to prevent the men from straggling 
i and stealing away in quest of the spirits sold by the natives, who 
C are anxious to entice them, in order to make them drnnk and 
C then strip them of their clothes. 

{ About this period, a very remarkable instance of infectitxi oc- 

;■ curred on board, which had very nearly been attended with the 
; most fatal consequences. The s!ul-raaker and several of tlie 
seamen had been employed in repairing the wind s^ls and mak- 
ing awnings. For this purpose, some old canvass was brought 
j; up from the boatswain's store-room, with which we had been 
ipplied from the dock-yard at home. Two of the people at 
work were taken suddenly ill with a nausea, followed by fever. 
The next day the old canvass was again brought upon deck for 
the same purpose, and two or three others who were at work on 
it were also taken ill io the same manner. This circumstance 
struck me as something very particular, and on examining the 
I observed the appearance of blood and matter on it in 
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many places. 1 senl for the surgeon, and j»iiite<l it out to hiq 
uid be agreed nith me, that there was no doubt this canvass hadj 
been used in some other ship for laying the sick or wounded n 
and that the matter and blood had been allowed to become putrid 
It was now quite evident to us what was the cause of the peo[Al 
having been s^zed with fever while working at the canvass, aSk 
I immediately ordered the worst to be cut out and thrown o . — a^ 
board, and the rest to be well scoured with hot salt water am 
eand. Every man who was employed on this canvass wN 
taken unwell, and some had the fever very severely, with a yd 
low effusion over the body. A fter the canvass was scrubbed, tn 
people worked on it witiiout any injurious effects ; but had iM 
Canvass been made into wind sails without the blood and putril 
matterbeing observed, it might have spread contagion through tU 
whole ship, without a possibility of detecting the cause of it ". 

During this period, the barometer varied only from SO to 30^ 
the thermometer from 70° to 79°. * 

Lat. 16° 54' — A part of the next seven days, from the 8th 4 
the 15th December, we still remained in Praya Bay, wateritfl 
the ship. The same precautious were still employed, and t6l 
same um-emitting attention observed in keeping the decks cleMI 
and dry with stoves. On the 11th, departed this hfe Thom4 
Connor, seaman. He was one of those who had been workiid 
on the old canvass, and had caught the yellow fever in consi 
quence. He bad previously been in a weak state of health. 0( 
the day we crossed the Tropic, he had got drunk and slept inhjl 
wet clothes in the night air. The sick-list now amounts to ei^i^ 
three of which consist only of hurts and accidental injuries. | 
have not been giving the people their usual allowance of sugM 
and lime-juice lately, as they have abundance of oranges arif 
other fruit from the shore ; and I am desirous of saving us mu(| 
&E possible for our homeward voyage, or when we are using miK 
of salt provisions. 

The weather being fine and moderate, I took the opportunilj 
of bringing all the stores from below upon the quarter-deck, 8 
(H-der to air them, and clean the rooms thoroughly where the] 

* I mentioned tbU case cuaie years ago tp Dr Irotler, who lias taken notjla 
of it in his " Medicina Nauttca," ati excellent work on " the disease uf fi 
men," voL ill. 20?. 
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arc stored. Every evening, also, water is allowed lo flow into 
Ae ship's well, and it is pumped out again by the morning watch. 
By this practice the liolci, which is generally so offensive by its 
effluvia, is kept clean and wholesome. 

The seamen have now been provided with a liglit duck jacket 
and blue cuffs, and the marines have a similar jacket with scar- 
let cuffs. This forms at once a cool and agreeable dress in the 
iiql and eultry weather which now prevails. The barometer 
xades irom 30,', to 30 ; the thermometer from 79° to 74°. 

Lat. 9° W.— Between the 16th and 22d December, tbe wea- 
therbasbeengenerolly very warm and nearly calm. OnthcSOtli 
we struck sounding off Sierra Leone, but did not see the land. 
The crew are healthy, the sick list con^ating only of 6ve, all of 
them trifling complaints. One of them, R. RobwcII, has been in 
the list ever since we sailed ; his cx)mpl^nt is a pain in the luin, 
ihmi a hurt received two years ago in a former ship, and there 
is no appearance of his recovering. We have had a partial sup- 
ply of fisli caught with the hook. The usual attention is always 
paid to keep thelower decks well aired with wind sails and stoves 
every day. Several of the crew have been flogged lately for 
getting drunk ; but I have now fallen upon an expedient which 
I tli'mk will be an effectual remedy. A large wooden collar is 
made, pointed red, white, and blue ; this is put about the neck 
of the person who is found drunk, and he ia obliged to wear it 
until he find another person in the same condition. This is an 
excellent plan for detecting any one in liquor, as the punishment 
is severely felt from the ridicule and shame to which the person 
is subjected who wears it, and, of course, he is induced to look 
out sharply among the rest in order to be himself relieved. The 
thermometer, since we arrived on the coast, has always been high- 
est after sunset. When at 82° during the day, about eiglit or 
nine o'clock in the evening it has risen to 81°. This does not 
arise from any beat in the ship, as it hangs in a draft of air in 
the cabin, where all the windows are continually kept up. T 
have hkewise observed for some days a variation in the barome- 
ter. About noon it falls I'nth of an inch under 30, and always 
rises again in the evening. This cannot bo from the rarefaction 
and expansion of any small particle of air thai may be above the 
mercury in the tube, as the tbci'momcter is higliest in the even- 
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tng, wbcn tilt barometer again rises. (Query, may not tbe riae 
of the tide have some eSecl on the barometer, as, ^ncc we have 
come to the coast, it has generally fallen at high water ?) 

Lime-juice and sugar are not now served, as from the good 
health of the people it seems to be unnecessary. Indeed, I 
never saw a crew in better health and spirits. The water w* 
got at St Jago becomes very bad ; it tastes of decayed vegfr 
tables, and lias a disagreeable smell, though the ventilator is 
used to sweeten it. Barometer varied from SO to SBt'o J ^^J^^ 
mometer from 78" to 80°. Lat, T^S. 

From the 23d to S9th December, the weather has been 
extremely sultry, being for the most part calm, with thunder 
and lightning in the night, with heavy torrents of r^n. The 
people are thus generally drenched ; however, in the morning, 
their wet clothes are ordered to be hung up, on lines between 
the masts, and dried. The sick-list consists of five; none 
seriously ill except Roswell, and another man, who slept one 
night on shore at St Jago ; he has been attacked with a severe 
fever, and is very much reduced. Stoves are uniformly hung,; 
between decks every forenoon, and all afternoon, and although 
the climate is so hot, yet I think this practice is even tnoi* 
necessary than in the English Channel; for I observe, whett, 
any drop of water happens to be spilt, it will remain for dayi 
without being dried up, and this, too, in my own cabin, whem 
there is a constant cuirent of air. A few of the young peoj^e 
in the ship have hcen attacked with boib about the face s(A 
joints; but they generally get well in a day or two. From the 
great heat of the weatiier, the people allow their thick clothes 
to be lying about the decks. I have in consec]iience ordered 
them to be collected, and after being dried, f ut into bags, and 
deposited in one of the store-rooms : they will be given back to 
the owners when we again come into a cold climate; — if this 
precaution is not taken, they would be lost or sold, and the 
people would want proper clothes on the home-passage, as I 
have often before experienced. Barometer from SO to 29j'b ; 
the thermometer from 81° to 82". Lat. 5° 11'. 

From the 30th December to the 5th January 1800, we had 
almost constant calm, with thunder, lightning, and heavy rain 
in the night. No fresh complaints have appcai-ed. The store- 
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room? are excessively hot, boles are bored in ihe doors to allow 
some circulation of air, and tlio doors kept open in ihe day- 
time, and the windsail introduced; this is likewise done to the 
spirit-room and after-hold. The usual regulations about keep- 
ing stoves between decks are constantly continued. A number 
of canoes come from the shore, but bring nolliing on board. 
For several days past, Jnunense flocks of swallows have settled 
about the mast-heads and rigging about 8 o'clock in, the mom- 
ingf the ^ip seeming to attract their attention ; but after flying 
about for half an hour, they rise to a great height in the 
air, and then go to the southward. This week I have been 
obliged to put the crew to an allowance of water, as itjis diffi- 
cult to be got on the coasi, — two quarts per man, exclusive of 
their pease-soup and burgoo. The officers have the same allow- 
ance. This is found to he quite sufficient, and saves nearly a 
ton per day. Barometer ^9^% to 29j**g ; thermometer from 
8° to 83°. Lat. 4= 21'. 

During these eight days, from the 3d to the ISlh January, 
we have had extremely thick weather (being what is called the 
Hannattan season), so that we were unable to see the land at 
two miles distance. The air is very moist, and a heavy dew 
Jails in the night. Iron rusts on the least exposure to the air, 
and leather of every description is covered with mould. The 
sick-list consists of five, all very slight complaints, except Ros- 
well, who still continues the same. Every attention is paid 
to keep the ship well ventilated between decks, by stoves and 
windsails. The 12th of the month I had the misfortune to 
put the barometer out of order. I had screwed the mercury 
to the top of the tube, to remove the instrument out of the 
way of the people washing the cabin, but it would not descend 
again, owing probably to the aperture in the lower end of the 
tube being too small. But the want of a barometer is less 
severely fell here than in higher latitudes, where the varia- 
tion is more considerable, for some weeks past the change having 
been no more than ,"(j, Tlie thermometer stands generally at 
tiSr. Lat. 4' ST. 

Between the 13th and 20th January we were principally at 
anchor on the coast, and at Cape Coast Castle. The thermome- 
ter in the morning b generally 79°, and at noon 83°. The sick- 
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list consists of five ; but in clearing the hold to water the shi|) 
at Cape Coast, two of the men at work there, after coming a 
deck in a violent perspiration, inadvertently bathing themselvefl 
with cold water, they were immediately after attacked witfc 
fevers ; after two days confinement, however, they recoveredic 
Other two, likewise, were attacked with slight flux, which \- 
think arose from their having slept on deck in the land-wind t* 
but they also are again doing duty. This week we found »^ 
good deal of water had lodged in the spirit-room, and had h 
come very ofien^ve. We hoisted up all the casks, and found 
the limbers stopt ; this we cleared, and got down stoves to puii 
fy the air. • 

We attempted to water the ship at Cape Coast Castle, ba 
found the pond and well so full of mud and filth, from not has 
ving been recently cleaned, that we could not procure i 
than ten tons, lliough, if due attention was paid to keep the 
pond in proper order, there would, I am certain, be sufficient 
for a 1 in e-of- battle ship. The pond is offensive in the higbert 
d^ree, from the quantity of filth mixed with the water, am 
the well is only separated from it by a wall. 1 hope that t)u 
evil will be remedied, from the representation I mean to makA 
upon the subject to the Admiralty ; for, were an enemy to apt' 
pear or be expected on the coast, our ships could not possibly 
remain on the spot for want of water, and I am certain that} 
were this pond and well to be kept clean, and deepened a litll^ 
there would be abundance of water for several men-of-war(. 
at present, when they require a supply, they must leave tb* 
coast unprotected, in order to seek for water at St Thomas's at 
Prince's Island. I have ordered about a pound of lime to b*. 
put in each cask filled with this water, which I hope will rectify 
it a little, for, in its present state, it is quite iniwholesome to 
drink. Since we came on the coast, we have had very littl* 
fruit or other refreshments, and I have again ordered the limM 
juice and sugar to he served out to the people. ThennometeA 
from 80° to 83°. Lat. 5^ 7'. 

From the 20th to the 31st January. — During our stay a 
Cape Coast we had very few complaints, those we had were' 
slight fevers and diarrhoeas; but wlien the people appIieA 
to the surgeon on the first attack, they seldom reraiuaed c 
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I duty above 3 day or two ; ttie people who were on shore get- 
ting off the water, aiid cutting copse for brooms, were none 

I of them taken ill, though much ex|>osed to the Iieat of the 
sun. Indeed I always have ohs^rved tliat, in tropical climates, 
there is far less risk in exposing the people to the heat of the 
sun, than in sending them awny early in the morning, before 
the damps collected in the night are dissipated, Whenever 
they had occasion to go ashore before their breakfast, they had 
always wine and bark given to them. 

On the S3d, John English (S.) was attacked with fever. 
He died on the 29th. As boatswain's yeoman, be was almost 
constantly employed in the store-room, and as be exhibited 
exactly the same symptoms as Connor, I do not think it impi-o- 
bable, that this man had also caught the infection from the 
store-room, or the old canvass above described. 

On the 23d we left Cape Coast, and next day anchored at 

I Accra, where we remained till the SOtli, when we sailed for 
Prince's Island to wood and water. During our stay at Accra, 
we were supplied with fresh beef, and the people purchased a 
considerable quantity of vegetables and fruit in exchange ibr 
their bread. The sick list consisted of a few diarrhceas, but 
Done very ill. Since we arrived at Cape Coast we have had no 

I ■ rain ; there is generally a ■fine sea-breeze during the day, and 

I land-wind at night. Thermometer from 80' to 83°. Lat. 3° IC. 
From the 1st to the 4th February, we were running down to 
Prince's Island ; on arrival there, we found that the French 
, squadron had been here a month, and only left it on the SOlh 
tdtmo, and had plundered the island of a!l their stock, and 
made them pay 500 ounces of gold to ransom the town. We 
immediately set alxiut fiUing our water and culling wood, 
which we completed on the 8th. This island is nearly in a state 
of nature, and entirely covered with trees. We anchored in a 
deep bay, almost surrounded with high hills, and only about 
SOO yards from the shore on each side. We watered abreast of 
the ship, at a small rivulet which runs down from the hills. 
The watering and wooding party were sent away always as soon 
as they had got their breakfast (eight o'clock), and were brought 

I 6ft' to their dinner at twelve ; the wooding party took their 

I dinner with them, as they had farther to go ; but they were nU 
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ways brought on board at sunset, then their afternoon's § 
was served, and the hammocks piped down. The people 
shore duty were a good deal exposed to the sun, and at times 
we had excessive heavy squalls, with a great deal of rain. Du- 
ring our stay liere we had no complaint ; but the day we left it, 
(the 9th), we had eight or nine of tiiose who had been on bI 
attacked with fever, which I attributed to their having c 
heated themselves in climbing the cocoa-nut trees, and h 
diately going into the water to cool themselves. All of them 
had the yellow effusion over their skin, wluch remained for soi 
days, and then gradually disappeared. 

But I am persuaded, that if we had staid much longer 
this island, we should have lost some men. The French squa- 
dron lost a great many ; hut tliat is not to he wondered a 
from the account the inhabitants gave us, their ships were in 4. 
most filthy state, and most of their crew constantly on shore all 
night, without any kind of discipline being observed among 
them. We got here plenty of fruit, but no fresh meat for the ' 
people, except fish, which we caught in great abundance wit^ 
the line. Thermometer 83° at Prince's Island. 

On the 10th February we left Prince's Island. Those wluj 
were attacked with fevers are all recovering ; and by the 20tik' 
all had returned to their duty except two, who are still weaklj^ 

On the IGtJ], Richard Roswell, who had been so long ill, died 
of consumption, and it was the surgeon's opinion that he- would 
not have lived so long in any other climate. 

To the 24th we were working up to Cape Coast, when, in*! 
stead of anchoring, I kept under sail, and stood off and a 
within two or three miles of the coast. I took the opportunity 
of getting every chest up from between decks, and whitewa^ed 
them thoroughly with two coats of lime, which I had brought 
from England for the purpose, and employed all the carpenters 
in making and fitting up a folding-table for each mess between 
decks. This makes the people extremely comfortable. The 
crew are at present very healthy. There is no one in the ship 
who is not doing duty. On the 27th we again anchored at 
Cape Coast. Thermometer at 84°. 

On the Gth of March we sailed with a convoy for the \ 
Indies, to touch at Prince's Island in our way, to wood and n 
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ler. On running down to that island, we had at times strong 
squalls or tornadoes, with very heavy rains, thunder and light* 
ning. However, the ship's company were all in good heollfi, 
except a few trifling complaints. Stoves are constantly kept 
the usual time between decks. 

On the 11th we again anchored at Prince's Island, and as I 
attributed the people being taken ill on the last occasion we 
were here, to their going into the water when warm, I gave 
strict orders to the ullicer who was sent on the shore-duty, not 
to allow this in future. 

We watered and wooded the ship as before, and remained 
till the 20th, waiting for the convoy. We liad no sick at all 
during this stay, except a few slight colds, which did not keep 
a single man from his duty. The weather was as before, heavy 
squalls (tornadoes) with violent rains, at limes accompanied by 
thunder and lightning ; the thermometer standing generally 
at 84°. These tornadoes prevail during the Hamiattan season, 
which generally lasts during the months of December, January 
and February. While off Cape Coast Castle, we were for 
some time almost daily exposed to them. About nine or ten 
o'clock in the morning, heavy black clouds were to be seen ac- 
cumulating over the raountmna in the interior of the country, 
and then gradually advancing towards the sea-coast. As the 
clouds approach the ship, torrents of rain are observed to be 
gushiag from them, accompanied with the most vivid flashes of 
forked lightning, which dart down in continued sheets into the 
water. As soon as the squall had left the shore, I generally 
caused every stitch of canvass to be taken in, and sent the jieople 
below till the tornado passed away to leeward. It is a curious 
fact, that whenever the clouds approached about half a mile 
from the ship, the thunder and lightning uniformly ceased ; 
the dense clouds passed over our masts silently and harmlessly ; 
and when they were about half a mile to leeward, the same 
phenomena recommenced which were before observable. These 
phenomena generally continued for about half an hour longer 
in their progress out to sea, after which time the rain ceased, 
and the sky cleared up. To these circumstances I may add 
another curious fact, which was observed by us frequently, that 
when the lightning had discontinued darting down from the 
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clouds into ihe sea, and the Equoll was be^nntng to dissipate) 
we distinctly jKrceived the electric matter to be rising upwards 
from the water. During the continuance of these tornadoes 
never used our conductofB ; and it is worthy of consideratitW 
whether it would not be more safe for ships never to have 
course to them. When the conductor is fixed to the niast-hes^ 
a chain is attached ta it, and brought down one of the back sta^ 
into the water ; but if any accident were to break off the i 
munication with the water, the conductor, so far from pravii^ 
a protector, would only become a source of danger, by poWi< 
erfully attracting the electric fluid, without affording anyi 
means for its escape. Wlicn, therefore, I discovered, that then 
existed some quality in the ship itself, perhaps the masts and* 
yards, which causetl the thunder and hghtning to cease wheti ^ 
approached the ship, I considered it most expetlieat not to tiji* 
what the effects of the conductor might be, and during all the 
period that we were exposed to these tornadoes, no accident 
ever occurred to us. 



On makinff Jrt^cied Pearls. 

± HEsK arc small globules, or pear-shaped bulbs, blown in thin 
glass, and each pierced with two opposite holes, by which it may 
be strung. These are afterwards prepared in such a maimer 
to greatly imitate the rounded and brilliant concretions, refleoB 
iiig the iridescent colours, which are found in certain bivalw 
shells, such as the pearl-mussel, &c., and which bear the nai 
of oriental pearls. 

Wc can perfectly imitate the brilliancy and reflection of thi 
natural pearls, by means of a liquid, termed Essence of Peai^' 
and which is prepared by throwing into liquid ammonia the briU 
bant particles which are separated by friction and washing froV 
the scales of a small river fisli named the Bleak {Cyprinus df 
burnus). These peariy particles, thus suspended in the an 
nia, can be applied to the whole interior of these glass bulbs, hf' 
blowing it into them ; after which, the ammonia is volatilized hy 
gently heating them. 

It is said that some manufacturers do not apply the ammonia? 
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btiC instead thereof, suspend the pearly particles in a eolutioD uf 
isinglaa, well clarified, and which they drop into the bulbs, 
and then turn them in all directions, in order to spread it equally 
r the interior surlaces. There can be no doubt, that in thia 
mode of apfilying the pearly mixture, ihe same success will be 
obtained as in lite before mentioned process, and that it will 
aSbrd a layer of the same thinness and brilliancy. 

It is important, to succeed in the perfect imitation of pearls, 
that the glass bulbs or pearls employed should be of a slight 
bluish tint, opalized, and be also very thin ; and likewise, that 
the glass should contain but little potash, or oxide of lead. In 
each manufactory of these artificial pearls, there are workmen 
exclusively employed in the blowing of these bulbs, and which 
requires a great dexierity to succeed well therein, — a. dexterity, 
indeed, which can only be acquired by long practice. 

The French manufacturers of these artificial pearls have at 
length attained a degree of perfection before unknown. We 
must add, that the bulbs are finally filled up with white wax. 



On Improvements in Black Wrilivff Ink. By John Boetock, 
M. D. F. R. S., &c; 

When the sulphate of iron, and the infusion of galls, are add- 
ed together for the purpose of forming ink, we may presume 
that the metallic salt or oxide enters into combination with at 
least four proximate vegetable principles, viz. Gallic Acid, Tan, 
Mucilage, and Extractive Matter, — all of which appear to enter 
into the composition of the soluble parts of the gall-nut. It has 
been generally supposed, that two of these, galHc add and the tan, 
are more especially necessary to the constitution of ink j and 
hence it is considered, by our best systemauc writers, to be es- 
eentioliy a tanno-gailate of iron. It has been also supposed 
that the peroxide of iron alone possesses the property of forming 
the black compound which constitutea ink, and that the sub- 
stance of ink is rather mechanically suspended in the fluid than 
dissolved in it. 
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Ink, as it is usually prepared, is disposed to undergo certa 
changes, which conaderably impair its value. Of these, the thn 
following are the most important : its tendency to moulding — t 
liability of the black matter to separate from the fluid, the L 
then becoming what is termed ropy — and its loss of colour, t 
black first changing to brown, and at length entirely disappeat 
ing. Besides these, there are objects of minor importance to fa 
attended to in the formation of ink. Its consistence should 1 
auch 8B to enable it to flow easily from tlie pen, without, on ti 
one hand, its being so liquid as to blur the paper, or, on tl 
other, so adhesive as to clog the pen and to be long in dryinj 
The shade of colour is also not to be disregarded ; a black, ) 
proaching to blue, is more agreeable to the eye than a brownc 
ink ; and a degree of lustre, or glossiness, if compatible with tl 
due consistence of the fluid, tends to render the characters mat 
le^ble and beautiful. 

With respect to the chemical constitution of ink, I may B 
mark, that although, as usually prepared, it is a combination ^ 
the metallic salt or oxide, with all the four vegetable principle 
mentioned above ; yet I am inclined to believe that the last thr? 
of them, so far from being essential, are the principal cause Q 
the difficulty which we meet with in the formation of a perfed 
and durable ink. I endeavoured to prove this point bj a si 
of experiments, of which the following is a brief abstract, 
ing prepared a cold infusion of galls, I allowed a portion of J 
to rem^n exposed to the atmosphere, in a shallow capsule, lu 
it was covered with a thick stratum of mould ; the mould v 
removed by filtration, and the proper proportion of sulphate a 
iron being added to the clear fluid, a compound was formed a 
a deep black colour, which showed no farther tendency to mould 
and which remained for a long time without experiencing i 
alteration. 

Another portion of the same infusion of galls bad eolndoa 4 
isinglas added to it, until it no longer produced a precipitate 
by employing the sulphate of iron, a black compound was pro 
duced, which, although paler than that formed from the entin 
fluid, appeared to be a perfect and durable ink. I-astly, A p 
tion of the infusion of galls was kept for some time at the boil 
ing temperature, by means of which, a part of its contenD 
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■ beiame insoluble ; this was removed by filtration, when, by the 

■ iJdilion of the sulphate of iron, a very perfect and durable ink 

■ was produced. In the above three processes, I conceive that a 
I considerable part of the mucilage, ihe tan, and the extract, were 

respectively removed from the infusion, wjiile the greater part 
of the gallic acid would be left in solulion. 

The three causes of deterioration in ink, the moulding, the 
precipitation of the black matter, and the loss of colour, as they 
are distinct operations, so we may presume that they depend on 
the operation of different proximate principles. It is probable 
that the moulding more particularly depends on the mucilage. 
Slid the precipitation on the extract, from the property which 
extractive matter possesses of forming insoluble compounds with 
metallic oxides. As to the operation of the tan, from its affinity 
for metallic salts, we may conjecture that, in the first instance, 
it forms a triple compound with the gallic acid and the iron ; 
and that, in consei^uence of the decomposition of the tan, this 
compound is afterwards destroyeti. Owing to the difficulty, if 
not impossibility, of entirely depnving the infusion of galls of 
any one of its ingredients, without in some degree affecting the 
others, I was not able to obtain any results which can be regard- 
ed as derisive ; but the general result of my experiments favours 
the above opinion, and leads me to conclude, that, in proportion 
as ink consists merely of the gallate »f iron, it is less liable to- 
decomposinon, or to experience any kind of change. 

The experiments to which I have alluded above, consisted in 
forming a standard infusion, by macerating the powder of galls 
in five times its weight in water, and comparing this with other 
infusions which had either lieen suffered to mould, from which 
the tan had been abstracted by gelatine, or which had been kept 
for some time at the boiling temperature ; and by adding to each 
of these respectively, both the recent solution of the sulphate of 
iron, and a solution of it which had been for some time exposed 
to the atmosphere. The nature of the black compound pro- 
duced was examined by putting portions of it into cylindrical 
jars, and observing the changes which they experienced with re- 
spect either to the formation of mould, the deposition of their 
contents, or any change of colour. The fluids were also com- 
pared by dropping portions of them upon white tissue paper, in 

JDLY — SEPTKMBEK 1830. <i 
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aa* On Improvements in Black fVriting Ink. 

whicli way both their colour and their eoneiBtence might be mi- 
nutely ascertained. A third method was to add together 
respective infusions, and the solutions of tlic sulphate of iron, in 
• very diluted state, by which I was enabled to form a more 
ooirect comparison of the quantity, and of tlie state of the colour- 
ing matter, and of the degree of its solubility. 

The practical concluBions that I think myself warranted iAh 
drawing from tliese experiments, are aa follows : — In order It 
procure an ink which may be Httle disposed either to mould a 
to deposit iis contents, and which, at the same time, may possess 
a deep black colour, not liable to fade, the galls should be mace- 
rated for some hours in hot water, and the fluid be filtered ; it 
should then be exposed for about sixteen days to a warm at- 
mosphere, when any mould which may have been produced must 
be removed, A solution of sulphate of iron is to be employed, 
which has also been exposed for some time to the atmosphere, 
and which, consequendy, contains a certain quantity of the red ■m 
oxide of iron diffused through it. I should recommend the 
fusion of galls to be made of considerably greater strength i 
is generally directed ; and I believe that an ink, formed in 
manner, will not necessarily require the addition of any mi 
ginous substance to render it of a proper consistence. 

I have only further to add, lliat one of the best substancesf 
diluting ink, if it be, in the first instance, too thick for use, 
afterwards becomes so by evaporation, is a strong decocti(m 
coflbe, which appears in no respect to promote the dceompositii 
of the ink, while it improves its colour, and gives it an addititHi 
lustre. — Transactions qftJte Sodety of Aria q/'London, vol. xlv 
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Additions to the Natural History of British Animals, By JoH! 
CoLDSTBEAM, M. D., M. W. S., &c. (Commuuicated by tij 
Author), 

C/OBYNA Sqvamata, (Fleming, Brit. An. 553). — The tentacu] 
•vary in number from 5 to 25. There are generally five be 
tryoidal groups of vesicles, sometimes only one. After havio 
been kept in small vessels of sea-water for some hours, withoi 
renewal of the water, some of the animals protrude the inne 
surface of the mouth, so as to present a convex disc, with th 



Natural History (^British Animals. 335 

tentaculfl ranged around it. Small individuals, possessing ap- 
parently the same structure as the larger ones, occur around the 
bases of the latter. The vesicles are distinctly seen even in 
these. The Coryna is very hardy ; ils tentacula scarcely contract 
when touched ; and the body may he divided, and detached en- 
tirely from its base, without the head altering Its form, or the 
lentacula shrinking. The specimens I examined were from the 
east coast of tlie Island of Bute, where they were found attached 
to fuci, near low water-mark •. 

VtUkeria, (Flem. Brit. An. 550.) ; V. ^omerala, C. (Plate II., 
Fig. 1. & 2). — Stem simple, slightly branched, partly creeping, 
partly erect. Cells ovate, lengthened, with the mouths sUghtly 
compressed (juadrangulaily ; scattered over the stem in irregular 
groups. Before the polype is evolved, the cell is closed at the 
distal extremity by a conical covering (Tins is represented at 
a a, Fig, 2.) Poljpi with ten tentacula, finely ciliated. They 
extend considerably beyond the mouths of the cells, to the mar- 
^ns of whicii each is attached by a membrane, which is protrud- 
ed before the tentacula, when the polype is about to expand it- 
self. When alarmed, it contracts very rapidly. 

Found attached to the stems of Fitcus nodosum, in small pools, 
at low water, near Leith. 

Note — Notwithstanding the number of the tentacula, I have 
placed this species in the genus Valkeria, on account of its 
agreement in habit and general character with the V. uva and 
eutcuta. Perhaps it ought to form a separate genus. The 
termination of a branch, with a group of cells, is represented in 
Plate II, Fig. 1. of its natural size, and considerably magnified 
in Fig. 2, The protuberances on the stem, marked b b, seem 
to be the rudiments of future cells. 

ffaUckondria suherka, (Flem. Brit. An. 522.) Plate II, 
Fig. 3, 4, & 5. I found two specimens of this sponge in Rothe- 
say Bay, attached to old shells of TurriteUa terebra, each con- 
taining within its mass a spiral cavity of two turns, continuous 
with that of the shell. The cavity enlarges towards its mouth, 

* This beautiful animal Frofeesor JamesDii met witli among the Shetland 
lilanda — Vide Wemerian Memoirs, tdI. i. p. Stifi. 
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«o that the outline of the whole mass a conical, and resembles 
^at of some Bitccina. (Fig- 4. Plate II, is a sketch of a. 
tion of the mass, shewing the position of the TurrtleUa, and lh(r 
casity in the sponge). This cavity was inhabited, in botii 
specimens found, by the common hermit-crab. Externally, ii 
one specimen, there are three fecat oriiices, in the other only 
The surface of the epiral cavity is smooth ; and, near the 
shell, it is perforated by numerous small holes. The spicula 
are slightly cmred, pointed at one end, and terminated at the 
other by a round head. (Their outline is represented in Fig. 5.) 

The history of these sponges I presume to be this. The crab 
takes possession of the Turritella, when young ; the spongt 
then attaches itself to the shell, and, as it grows, is forced, 1^ 
the motions of the crab, to assume a spiral form, with a cavity 
enlarging towards the mouth, corresponding to the pn^^resrave 
development of its crustaceous inhabitant 

Montagu, who first described this species, found it generally 
in the very same circumstances as those 1 have just described; 
but he says, that, in every specimen which he obtained, the 
sponge had spread within the aperture of the old shell to which 
attached ; and that, in some eases, it seemed to have in- 
creased so much internally, notwiilisianding the motions of the 
crab, as to force the latter to remove to another shell (Wem. 
Mera. ii. 102.). In my specimens, the sponge does not spread 
within the aperture of the shell. 

Actinca maculala, (Adams, Linn. Trans, v. 8.)*. Genentl.' 
!1S3 of the animal Jlattened and extended ; thickness at the or^' 
disc three-tenths of an inch, diminishing towards the circum- 
ference of the base ; longest diameter of the base about three 
inches ; margin minutely crenated ; colour of the body, near the 
" This lias been given as a ajnonyme oi A. sulcata, (Flem. Brit. Aii.p.4S8| 
and Diet, des Sciences Nat. li. p. 284); but the characters of llie species here 
described do not correapoad with those assigned to A, mikala, while Ihey agree 
closely with the descriptioti of the macviala of Adams. In the A. mkala, the I 
tentocula are greenish, and longer than the bodj ; in the A. maculala, tbej , 
are white, with a fiiiiit streak of brown, and shorter than the hody ; the first 
has the oral disc denlated, the latter has it plain. Lamarck (An. sans Vert, 
ill. GO), givea the specific name o^maculala to a sp^es from the Red Sea, but 
neither the characters assigned lo it, nor the figure in the Encyclopedie, 
(FL 72, £ ID), correspond with thoae of our animaL 
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base, redtlish -brown, passing gradually into & bght cream colour 
towards the oral disc ; whole surface striated longitudinally with 
alternate opaque white, and translucent bluish lines, and marked 
irregularly with bright reddish-purple spots. These spots are 
confined to the outer coat, which is easily peeled off. That be- 
low it is of a pink colour, and is marked with the strise, which 
shine through the outer coat. Oral disc of an elongated oval 
form, white, and bearing on its outer margin numerous rather 
short tentacula, arranged in three or four in-egular rows ; tenta- 
cula shorter than the body, acuminated, white, each marked 
with a faint streak of brown ; mouth large, oval ; lips white, 
contracted into folds ; internal surface of the stomach marked 
with numerous white stria;. Base fixed to a thin horny expansion 
attached to the apertures of various dead shells, such as Tro- 
chus cinerarius and T- Magna •, and forming, as it were, an 
extension of the body-whorl of the shell in a spiral form. Over 
this, the Jclinea is spread entirely, and covers also more or less 
of the shell. Its oral disc is uniformly situated close to die in- 
ner lip of the horny case. The aperture of the case is accu- 
rately surrounded by its body, the margins of the opposite sides 
of which meet, and are closely applied to one another at the 
middle of the outer lip of the aperture, whence they run upwards 
towards the old shell, where they generally separate again, leav- 
ing its apex uncovered. This arrangement will perhaps be bet- 
ter understood by a reference to the figures, (Figs. 6 & 7, PI. II.) 
The horny membrane to which the Actinea is attached, co- 
vers, for the most part, nearly the whole external surface of the 
old shell to which it is fixed, and, from the circumference of its 
aperture, is prolonged into a large hollow expansion, resembling 
in form, and occupying, relatively to the shell, the place of, a 
ventricose body-whorl. Its substance is of uniform thickness 
throughout its whole extent, of a. greenish-brown colour, trans- 
lucent, having both surfaces irregularly wrinkled transversely. 
In a recent state it is quite flexible, but when dried it is brittle. 
It takes fire and burns readily, leaving a very small residuum, 
which does not effervesce with acids, It is insoluble in boiling 
water and in alcohol, but dissolves slowly in acids, and in solu- 

■• AdaMii found his Bpecimeiis " siirroumiing the aperturcB of ilesertol 
(heUs of JUxirex rhipectua." 



SBS 



Dr Col cist rGam''s Additions lo the 



I tions of ihe alkaKcs. Its general appearance rma^ be coinpared 
^ that of the cases of Ttdmlaria indiv'na, except id point of 

L eotour. 

The ca«e thus formed by the cJd shell and the horny tDei 

I brane, and covered by the AcHnea, I have always found infaNj 
luted by a variety of the hermit-crab {Pagurus henltardua), i 
fering froDi the common one in having the distal extremities flC 
the hands nearly smooth, and the margins of all the legs fringd: 
with hairs. The crab is so imperfectly covered by the case, tlHt 
the whole anterior half of the thorax remains exposed, evfO 
when the animal rcdres within it as much as pos^ble. 

This curious combination of animals occurred to me eevenj' 
times in Rothesay and Kames Bays, in Bute, cither throw! 
nhore after easterly gales, or drawn in by fiounder-nets, Iti 
natural history b perhaps doubtful. Is the hority case secretii 
\pf the Aclinea ? Or is it the dead axis of some zoophyte, likt 
diBt which covers old Biiccina {Alcyonium echi/wtum, FI-), i 
which I have found forming an cMcnsion of the body-whorl cl 
riie Turbo litloreus, also inhabited by the Pagiirus ? Or, 
likely that the old shell, with a young crab in it, may have h 
Swallowed by the Actinea ; that the crab may have forced ik 
Way through the walls of the stomach, and the integuments a 
the latter, and that, the Acthiea then secreting a peculiar men 
branc to defend its base, the crab may have found itself providi 
Cd with a habitation suited lo its wants? To this last suppc 
tion an objection is found in the fact, that the full grown s 
of Trachus Magus forms sometimes the base of the homy casq 
and this shell is too large to enter the mouth of the Acttnea. It 
Beems to me probable that the horny membrane is produced by 
the AcHnea ; and that its formation presents a striking instance 
of the operation of that beautiful law of Nature which makes tlwj 
habits of one animal subservient to the wants of another •. 



Asterias irregularis, (Flem. Brit. An. 486). — Diameter, i 
eluding the rays, 3J inches ; colour of the dorsal surface i 
milion-red, with yellowisli- white spots ; tips of the rays whit&d 

' British EOalof^stn will feci indebteil lo Dr Coldstream for hia iten 
tiou and figure uf this, the moBt icitereeting of liie Actinea tril>e; if inde 
this curious creature Is really a true Actinea. We sbnli, in this Number^ 
the Journal, make further mention of it, Edjt. 
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ventral surface white ; avenues of suckers yellowish ; whole sur- 
face very smooth and soft. The yellowish-white spots on the 
dorsal surface are, when the animal is contracted, minute round 
depressions, from which, in a state of expansion, conical tran- 
Spsrent tubercles are protruded. On the ventral surface, slight- 
ly elevated stria; extend between the marginal spines and the 
sucker canals. The dorso-marginal plates are not seen when 
the animal is alive. There are 88 suckers, arranged in twj 
rows, in each canal. The suckers are moved about slowly, and 
adhere feebly. 

Found under stones amongst sandstone cliffs, at Whiting Bay, 
Arran. 

StftuHcum, (De Blainvillc, Man. de Malacol. p. 686, a genus 
in which several of Savigny's genera of compound Jscidite are 
united); S. rubrum, C. (Plate II, Figs. 8, 9, 10 h 11.)— Form 
of general mass various ; base, for the most part, cylindrical ; 
summit larger, more or less conical or convex, sometimes di- 
vided ; height nearly an inch ; base yellowish, translucent, 
somewhat cartilaginous ; summit containing the animals im- 
bedded in its substance, and coloured by them of a bright 
vermilion ; onimals very numerous in each lobe, and crowded 
together without any regular arrangement; orifices prominenl, 
with their margins divided into eight or nine short tentacula. 
The size and outline of each animal, separated from the common 
mass, are represented in Fig. 10, and a magnified view of the 
same is given in Fig. 11. 

Found in abundance on the north shore of Lamtash Bay, 
Arran, attached to the sides of boulders, generally under the 
shelter of fuci. 

Sidntfum turbinatum, (Savigny, Mem. 238.) ; Sydneum, 
(Flem. BriL An. i69). — In specimens from St Ninian's Point, 
on the west coast of Bute, I found from 5 to 20 animals set 
round the circumference of each lobe. 

Asc'idia Prunum, (Lamarck) ; Pirena prunum, (Flem. Brit. 
An. 468)*. Branchial orifice with nine short conical tentacula : 

• I do not ttdopl the latter generic name, becHiise Laraori'k has already 
aMigiieil it to a gpiius of fresh- water molluai'a- (An. bblis vot. vi. (a.) 169,) 
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The reddish lines, said to mark the orifices, do not always exist 
Inner tunic very soft, transparent, and furnished with three U 
four longitudinal muscular bands. Branchial membrane du^ 
.green, with a tinge of blue. It has been doubted (Cuvia 
JUem. sur les Ascid. 7.), whether the Jsddiee, in contractu 
,lheir tunics, e\ pel the water through their anal as well i 
through their branchial orifices. I hare distinctly seen tiai 
. species, as well as others (in particular the A. iniesttnalis), — *^ 
pel currents of water through both orifices, at every cont 
of the tunics, that from the anal orifice being almost as strc 
as the one from the mouth of the branchial sac. When the ^ 
prunum is in a state of rest, a slow and uniform current can h 
perceivedflowing inwards through the opening into the branchill 
cavity, but none can be detected entering the anal orifice. Th 
voluntary contractions for the expulsion of the inspired wata 
take place at irregular intervals of time ; but, for the most p 
not more frequently than once in a minute. The steady flon 
of the inward current through the branchial opening, seems 6 
strengthen Cuvier's supposition with regard to the mechaniai 
of respiration in the Ascidite, (Mem. 17.) 

This species occurs sparingly in the Firth of Clyde, adberiaf 
to the under surfaces of slate boulders *. 

Jscidia (Lamarck) ri^JCE, C. — General form somewhat eatn> 
cai, compressed ; length upwards of two inches ; surface of outei 
tunic greenish, irregularly wrinkled, rugose, harsh ^ substants 
almost cartilaginous, near the base very thick ; orifices appro 
mate, large, compressed, slit-like ; branchial one terminal. The 
prolongations of the inner tunic, which unite it to the outer one, 
are attached nearly half an inch within each of the orifices of the 
latter ; inner tunic whitish, transparent ; branchial tube fur-i 
nished with two layers of muscular fibres ; external, transverse ; 
internal, longitudinal ; orifices studded with minute red spots at^ 
ranged irregularly ; branchial cavity, extending the whole length 
of the inner tunic, straight ; branchial membrane greyish, reticui 
lated. A fold, projecting into the branchial cavity, and conti. 
nuous with the membrane lining its walls, is attached along ite 

* Professor Jameson, in his paper on Vermes, enumerates the A» 
m autanf; the marine nnlmids of tbe Finh oT Forth.— Fide Wem. 3 
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anal side, from the mouth (which it partly surrounds) towards 
Uie opening of the cavity, opposite the position of the anus. It 
is about one-sixth of an inch in breadth, and has its surface 
marked with transverse striie only. The mouth is simple. The 
stomach and two first turns of the intestine are united together, 
and surrounded by, the liver, which has a spongy structure. 
Imbedded in its substance are several series of white granular 
bodies. A large column or rib projects into the cavity of the 
intesUne, on the anal side, along the greater part of its course ; 
its walls are coated with a dark orange-red matter, easily rubbed 
off Ovary situated between the middle of the branchial mem- 
brane and the mass of the intestines. 

The species being rare, I could not procure a sufficient num- 
ber of specimens to enable me to prosecute farther the examina. 
tJon of its structure ; but the details already given are sufficient 
to indicate its more striking peculiarides, and to point it out as 
differing, in several particulars, from the species already de- 
scribed. 

It occurred in East Loch Tarbet, Argyleshire, adhering to 
dead branches of some land shrub. 

Lima Jragllis, {Flem, Brit. An. 388). — I mention this rare 
animal for the purpose of pointing out a locality where it may 
be found in some abundance. It is near Ardbeg Point, on the 
west side of Rothesay Bay, Bute. It seems to be an inhabitant 
of deep water, as I found it thrown ashore only after strong 
gales from the east. 



On PoUthing Metals. 

JjSFOBE proceeding to polish metals, they commence by pre- 
paring the surfaces they would polisli ; that is to say, it is of 
importance to remove all the marks left by the file, the turning 
tool, the scraper, &c. in order to render the surfaces uniform. 

This preparation is effected on those metals which are not 
very hard, by means of pumice-stone, either used in substance, 
or reduced to powder, and water ; and, when in powder, ap- 
plied upon felt, or upon slips of soft wood, covered with buffalo 

iChamois skin, if the surfaces be flat ; or with pieces of sol\ 
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wood, properly shaped, so as to penetrate into the hollows, and 
act upon the raised parts. When the firgt coarse nuirks are 
thus removed, they then proceed to remove those left by the 
pumice-stone. In order to this, they employ finely powdered 
pumica-stone, which they grind up with olive-oil, and employ 
it upon felt, or upon small pieces of soft wood, such as that of 
the willow or sallow. It ia important, in these manipulations, 
to observe an important rule, which is never to proceed from 
one operation to another, before previously washing the pieces 
of work well with soap and water, by means of a brush, in or- 
der entirely to remove the pumice-stone, used with water, before 
employing it with oil, and likewise never to use those tools foe 
succeeding operations, which had been used in preceding ones; 
each stage of the operation retjuiring particular tools, and wbidi 
should be kept in closed boxes, in order to prevent the powdera 
from iKing diffused or scattered about when not in use. With- 
out taking these precautions, which must be particularly and' 
minutely attended to, we should be liable to make fresh scratcba 
instead of removing them. 

After removing the marks left by the coarse pumice-stone 
and water, by means of finely grounded pumice-stone and oil; 
to know which, we should wash it with soap and water, and 
dry it well with a linen cloth ; we must then examine it 
with a lens or magnifying-glass, to see whether any scratch* 
yet remain ; if not, we may proceed to the polishing. Tha 
Goftcr metals are polished in different manners, according 
their size and uses ; the larger gold works are, however, gendi 
rally burnished, but the smaller gold works in jewellery, &c. 
and those in brass for watch-work, are not burnished, but 
lished. The following are the manipulations: — After having 
removed with oil-stone powder the marks of the file, &c. tb^tJ^ 
smoothen them with blue and grey stones, and plenty of water 
there are two kinds of these stones, the one soft and the otha 
hard ; the first is designated by Brongniart, under the name o.^ 
Argillaceous Schistus, and is the kind in question; the sccoM 
kind is named by the above mineralogist Schisie Coticule : t 
serves to sharpen tools upon. The pieces of watch-work are 
ways smoothened in this manner, until all the marks disappear^ 

hich is known by washing them in the manner aboi 
mentioned with sonp and water. 
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They finally proceed to the polishing, by employing the tri- 
poli from Venice, which is most to be preferred, and is either 
' Snely ground in water, or in olive-oil, according to the different 
cases, for pieces of gold work, or the larger kinds of jewellery 
articles, and until they perceive their surfaces are become per- 
fectly brilliant ; they tiien finish them with tripoli, reduced to 
an impalpable powder, and applied upon a very soft brush. 

For polishing those pieces of watch-work which are not to be 
pit ; after smoothening them with the grey or blue stone and 
water, they pohsh them with rotien-slone well washed over, and 
consequently very fine, ground up with olive-oil, and finish 
with dry rotten-stone. 

This rotten-stone is, according to M. Brongniart, a kind of 
very light tripoh, but finer and more friable than the other 
sorts. It comes from England, and is highly esteemed for po- 
lishing with ; it is of an ashy-grey tint, and is found in thin 
layers, upon the compact carbonate of lime, near Bakewell, in 
Derbyshire. The polishing of steel is not executed in the same 
manner as in polishing the softer metals ; the steel is not po- 
lished until it has been hardened, and the harder it is the more 
brilliant is its polish. 

The substances we have above indicated for polishing other 
metals, are not powerful enough to attack a aubslance so hard 
as this. We must employ emery, a substance so well known as 
not to need describing here ; it is used after having been ground 
in cnl. 

The hardened steel is either polished flat, like glass, or cut in- 
to facets, like a diamond, and, consequently, the lapidary's mill 
is used. They commence by smoothening the work with emery, 
rather coarse, then with finer emery, and finish with the finest. 
The smoothening being perfected, they polish it with English 
rouge, tritoxide of iron, and oil, and finally finish it with putty 
of tin (peroxide of tin) and water ; but if upon mills, or laps of 
zinc, then without the use of water. When the steel articles con- 
ast of raised and hollow work, they are smaothened and polished 
with the eame substance ; but the instruments are, as in the 
case of less harder metals, pieces of wood, properlj shaped, and 
employed in the same uianner. 

GiWs Repertory, Vol. vii. No. i. p. £7. 
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the Phenomena and Causes of Hail Slorma. By Denisov 
Olm&teu, Professor of Mathematics and Natural Philosophy 
in Yale CoUege *. 

Hbowebs of hail present iheniselves to us under two very dif- 
ferent forms. Sometimes they consist merely of frozen drops 
of raiD, unaccompanied by any extraordinary appearances ; and 
are easily accounted for, by supposing that the air happens at 
that time to be colder than the region of the clouds, and that 
tlie drops of rain are congealed in falling through it. But in 
those storma, whose mysterious causes we are now desirous of 
penetrating, the hailstones are of great and sometimes enor- 
mous size, and are associated with the most impressive and sub^ 
lime phenooiena of nature. 

To pass over many statements on record of hailstones of a 
magnitude almost surpassing belief *!-, we have authentic state- 
ments of such as exceeded one foot in circumference %, and 
those larger than a hen's egg are of yearly occurrence. 

To account for these extraordinary hail storms, is considered^ 
as one of the most diflicult problems in meteorology. There k 
little to be found on this subject in systematic works ; but the 
accounts of the facts lie scattered up and down in scientifie 
journals, and in the transactions of learned societies. After 
comparing a great number of these descriptions of hail stomi^ 
the following propositions appear to me to embrace the most iio^ 
portant facts. 

1. Hail storms, whbn violent, are characterized by, 

THE meeting of ALL THE ELEMENTS OF STORMS ; the clouds 

are very black; they are strongly agitated, and fly swiftly^ 

through the air, or more frequently rush towards each other; 

mded by high winds and terrific thunder and lightning §. 

Hail storms, of the foregoing character, abe coii- 
SUliman's American Journal of Science. 
+ It is related, that during tlie wars of Lewis the XII, in Italy, in laiQ^ 
there was ftir sinie time a horrible Jarkncss, thicker than that of night ; A- 
ter which the clouds brolie into thunder and lightning, and there fell hail> 
hundred pounds weight. {Encyc. Pertli. II, p. 14). 
* Halley, Phil. Trana. g Phil. Trans, vols. iv. and v. 
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Fi-HBD CHIEFLY TO THK TEMPEUATB ZONES. Tliey rarely oc- 
cur in any form in ihe torrid zone* ; and when they do, it is 
chiefly on high niountainB. Uail is indeed frequent in tlie polar 
regions ; but it is of the ordinary kind before mentioned, and is 
therefore not the subject of our present inquiry. Of all places 
in the world, the South of France is most remarkable for fre- 
quent and violent hail storms. During the year 1829, an in- 
surance company was formed in France for the special purpose 
of affording protection against their ravages. 
S. The most violent hail storms occur chiefly nuniMo 






the warmrb half or the year, and host freqoektly in 
the hottest months. 

4. The hail stones that fall dceing the same storm, 
are found to be much smaller on thk tops of mountains 
than in the meicubouring flains. 

5. Though hailstones are of various forms, yet tuey fhe- 

anSNTLY exhibit in the centre a nucleus WHICH IB WHITE 

AND POROUS, while the other parts consist of concentric layers of 
ice, either transparent or of an opaque white, or alternately 
transparent and opaque, 

6. A SHOWEB OF HAIL DURING THE WARMER SEASON OF THE 
YEAR, IS OFTEN FOLLOWED BY COOLER WEATHER ; IQ SpHng 

and autumn particularly, hail is a well known precursor of cold. 
Whatever may be the remoter cause of this phenomenon, we 
can be at no loss for the immediate cause, namely, a sudden and 
extraordinary cold in the region of ike clouds, •where the hail- 
stones begin to form : Nor can there be any doubt, that the de- 
gree of cold by which the nucleus is congealed, must be very in- 
tense, — far below 3-i°, or the freezing point of water, — since this 
nucleus, as there is every reason to believe, rolls up to the final 
fflze of the hailstone, by congealing upon itself the watery vapour 
which it meets with in its descent to the earth. But, although 
the presence of such an intense degree of cold is implied in the 
formation of hail, yet the great question before us is, ■what is 
the origi7i of this cold itself? Among the different supposi- 
tions which have been made, or which may be made, there are 
only two that are worthy of notice. One is, that t/ie cold is ge- 

Eees says never ; hut the Ed. Eiievc. Alt, Fbya. Geog, says, ' at an ele. 
ration not leaa than ISOO or ^000 feet.' V.Tllloch'a Afag. voL xliii, p. 191. 
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nerated by the. imntediate agenof of' electriatif ; the other, that 

it is derived from the region of perpetual congelation. 

In the first place, whai reason have jce to believe, that the 
cold which products hail is generated by the agency o^blectbi. 
CITV i* Were we to confine our attention to the whimsical rea- 
sons, or to the gratuitous assumptions, on which most writers up* 
on electricity proceed, in ascribing to it the power of producing 
such an extraordinary degree of cold, we should conclude at 
once that the hypothesis was without foundation •. But it is 
still proper to inquire if we cannot discover a connexion between 
some known property of electricity, and the sudden production 
of an intense degree of cold. It is a known property of electri- 
city, to rarefy air, and rarefaction produces cold. When we 
strongly electrify a Leyden jar, the air is frequently bo much 
rarefied as to rush out from any opening in the cover with a 
hissing noise. In like manner, the air which supports and en- 
velops thunder clouds, being strongly electrical, might be con- 
ceived to be powerfully rarefied, and the temperature propor- 
tionally reduced. The power of a sudden rarefaction of the air 
to precipitate in the form of hail, the moisture contained in it, is 
strikingly exemplified in the apparatus employed for raising wa^ 
ter at the mines of Chemnitz in Hungary. The only point to 
be attended lo at present is, that a tguantity of air previously 
confined under the pressure of a column of water 136 feet in 
height, is suddenly permitted to escape, and has its temperature 
so much reduced by the enlargement of the volume, that the 
moisture present falls in a shower of hail f. 

Another argument in favour of the supposition that hail owes 
its origin to electricity, is derived ftom the protection against 
hail-storms alleged to be afforded to vineyards in France, and 
ihe neighbouring countries, by erecting among them long 
poinleii poles, or haiLroda (paragrelea) as they are called. 
Could the fact be fairly established that places furnished with 

■ See, especially, PrieBtlj''H History o! Electricity, p. 3?! Jtalte Brua, 

Fhys. Geogr. Vol, I Van Mona, in Nicholson' a Phil. Jour, xiiv, 100. 

+ Lib. Useful KnowL Art. ' HyilraullcB,' p. 18. The same view* with re. 
spect to the origin of the colli of liuil storms are expreased in this Joumil, 
vol. XV ; Morvcnu also Iieis the same idea. (JoumBl ile Phys. ix, 64). 
Idem, xsi, 146. 
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such hail-rods are protected from the ravages of hail-storme, 
while other places in the midst of them, and all around thetn, 
are laid waate by these destructive visitations, it would go very 
far to prove that hail is produced by the ngency of electri- 
rity. This point, therefore, requires to be considered with atten- 
tion. 

It is now more than fifty years since it was first proposed by 
men of science in France, to avert the calamities which that 
kingdom sustains in a very pecuhar degree from hail-storms, 
by erecting conductors, with the view of drawing oft* the elec- 
tricity that was supposed to generate the storms. The land 
proprietors, however, did not display the expected eagerness to 
avail themselves of the proposed security, and a writer complains 
that for thirty years afterwards, not a angle landholder had put 
the experiment in practice *. Diat as late as theyear 1821, the 
LinQEean Society of Paris \ revived the interest in this subject, 
and caused numerous experiments to be made, which have in- 
spired, it appears, much confidence in the efficacy of hail-rods. 
In a late number of the Annals of that Society, the subject is 
thus noticed. " The Paragrele, or liail-rod, has for several 
years occasioned much inquiry on the continent, and has en- 
gaged the particular attention of ilie society. In many districts, 
which were formerly, year after year, devastated by hail, the 
instrument has been adopted with complete success, while in 
neighbouring districts, not protected by paragreles, the crops 
have been damaged as usual ; and the society are receiving 
from all quarters statements which fully confirm their opinion 
of the utility of the invention. The society have made a report 
to the Ministers of the Interior, recommending that measures be 
adopted by the general government, for protecting the country 
from hail ; and it is estimated, from the result of experiments 
in numerous districts, that if paragreles were estabhshed through- 
out the whole of France, it would occasion an annual saving to 
the revenue of fifty millions of francs J.^ 

These statements are certainly favourable to the hypothesis 
in question i but since the experiments are in their infancy — 



L 



+ Am. Jour. 1 



L 



248 i'hettomeiia and Caitses of Nail Storms. 

since hail storms are often of very limited extent, and of places 
very near to each other, one is desolated, while another escapes 
uninjured— and since such apparent exceptions in favour of the 
utility of hail-rods would very naturally Be exaggerated, I 
not feel warranted in assuming the fact of their efficacy as fairly 
cstabhshed •. With regard to the merits of the hypothesis ii 
genera!, I would offer the following remarks. 

1. Although we can conceive that a porlion of the atmo- 
sphere, suddenly and highly rarefietl by electricity, might pro- 
diiee the degree of cold requisite to form hail, yet the possibility 
of an event is but sHght evidence of its reality ; and we have 
here uoindependentevidencetliat sucha rarefaction does in fact 
take place ; but, on the contrary, we have certain evidence from 
the concourse of opposite winds, from the density and consequent 
blackness of the clouds, that a great condensation of air takes- 
place in the region of the stoma. 

2. If hail be produced by electricity in the manner supposed, 
why is it not a constant associate of thunder-storms, since the 
same causes operate continually ; yet the rare occurrence of 
hail-storms, as well as tlieir desolating elfects, mark them 
out of the common course of nature- Why, especially, do not 
hail-storms occur in the torrid zone, where the electricity of the 
atmosphere is most abundant, and the phenomena of thunder 
Btonns the most violent and terrible ? Not being able, therefore, 
to satisfy ourselves that hail storms are produced by the ag«icy 
of electricity, let us inquire, in the second place, w/iat reason see 
Jiave to believe ilmt they owe their origin to the cold of the 

UPPEE REUIOKS OF THE ATMOSPHEKE. 

It is a well Iwiown fact, that the atmosphere grows continual- 
ly colder as we recede from tlie earth, until, at a certain eleva- 
tion, we reach the temperature of freezing water, called the 
term i>f congelation ; that the height of the term of congelation 
above tlie surface of the earth varies with the latitude, being 
greatest at the equator, but coming very near to the earth at 
the pole ; that its average height at the equator is about fifteen 

■ Thi> esUblisliineiit oi Hail Insurance Companiee, so Ute as the year 
1829, indicaCes a wnnt of confideDce in this kind of protection. On acctiuiit 
oflheeffii:ncy of lightning-rods, no such compwiies are needed to secure the 
public against damages by lightning. 
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thousand feet, at tlie latitude nf SO" twelve? thousand il-ct, and 
at the latitude of S0° six thousand • ; that beyond this line of 
perpetual congelation, the raluction uf temperature still proceeds 
until it shortly reaches a degree of cold tlie most intense that 
1 can be imagined. If we now contemplate a current of air, that 
I ia, a wind blowing horizontally first at the surface of the earth 
and afterwards at different elevations, wc shall find that it will 
I be subject to the following modifications. We will suppose it to 
blow first from the polar towards tlie equatorial regions. When 
it moves at the surface of the earth, it will rapidly imbibe the 
heat of the earth as it traverses the warmer latitudes ; at the 
h^ht of one thousand feet it will feel the influence of the earth 
much less, and grow warm much slower than before; and at 
\ the height of ten thousand feet, it will, for the most part, sweep 
', quite clear of the mountains, and be a current of air blowing 
I through the atmosphere alone. And since, as in the case of the 
! Gulf Stream, a fluid does not readily change its temperature 
nierelv by flowing through a body of the same fluid of a diffe- 
rent temperature, and especially air by flowing through air, a 
wind blowing from north to south at an elevation of ten thou- 
sand feet above the earth, will pass to a great distance without 
materially altering its temperature. What we have here sup- 
I posed respecting the heating of a northerly wind as it blows 
southerly, will obviously apply to the cooling of a southerly 
I wind as it blows northerly ; and since a high wind fro(|uently 
! moves at the rate of sixty miles or about one degree an hour, 
I especially where it passes without obstruction in the upper re- 
! gions of the atmosphere, it would consequently pass over ten 
degrees in the short space of ten hours +. 

These things being clearly understood, we as^n as the cause 
of hail-storms, the congelation of the watebv vapouk of a 

BODY OF WAAM AMD HUMID AIR, BV ITS SUDDENLY UtXING 
; WITH AN EXCEEDINGLY COLD WIMU, IN THE HIGHER BEGtONS 

OF THE ATMOSPHERE. Let US examine the eflects which woidd 
[ result from the meeting of two opposite winds, at the height of 
I ten thousand feet, during the heat of summer, the one blowing 

* Ed. Encye. ' Fbye. Geography.' See figure, pnfje 3. 
f Daniel's Meteor. Es9. 113. 
[ JULY — BEPTEMBEIl 1830. U 
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bom ihe latitude of 30° or from the coDfines of the torrid zotie^ 
and the other from the latitude of 50° or the nordiem part of 
British America. If they had equal velocitieE, they nould meet 
at the parallel of 40°, that is, at our own latitude, in ten bouis 
from the time of setting out ; and according to what has been 
premised, each current would retain nearly the original tempenu 
tu«?. The southerly wind blowing from a point which is still 
two thousand feel below the line of perpetual congelaUc 
eomparaUvely warm ; while the northerly wind coming from s 
point which is four thousand feet above the same boundary of 
the empre of frost, will have a degree of cold probably surpass, 
ing any with which we are acquainted. We infer from our 
pretiminary principles, that immediately oti meeting, the wateiy 
vapour of the wanner current would be frozen with an intensity 
corresponding to the temperature of the colder current ; that the 
minute hailstones thus formed, and endued with such exce»^ 
sivecold, would b^in to descend, and accumulate to a rizepnv 
portioned to the intensity of the cold of the original nucleus— to 
the space through which they descended — and to the humidity of 
the lower strata of the atmosphere ; that is, the colder they were 
when they began to fall, the farther they fell, and the more hu- 
ipid the air, the larger they would become. 

We have supposed a strong case, namely, that a wind from 
the torrid zone is suddenly brought into contact with a wind 
coming directly from a point far within the limits of perpetual 
frost, a concurrence of circumstances which appears to be not 
impmbable, and which appears also sufficient to expl»i 
the most extraordinary phenomena of hail-storms. But since 
natural causes do not commonly operate in their greatest 
possible energy, it is probable that hail-storms usually result 
from these causes acting under circumstances less favourable 
in various degrees. We need not even suppose any thing 
more than that the cold current, instead of meeting with an op- 
poute hot wind, merely mixes with the stationary air of the hot- 
ter climates, in order to precipitate their moisture in the form <£ 
hail. In every minute description of a violent hail-storm, how- 
ever, we shall probably find mention made of this common cir- 
cumstance, that opposite and violent winds met *, hurrying on 
• Clarli in Am. Jour, ii, 134. Beccaria on Blec. in Priestley, 341. 
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ilie clouds from opposite points of the ttompasB. Thus a writer 
in the American Journal of Science, describing a violent storm 
that occurred in tlie state of New Jersey, adds, "I observed 
then, and have many times observed since, that hail is usually 
accompanied by contrary winds, which seem striving over our 
heads for the mastery." And Beccaria recognises the same fea^ 
ture of clouds congregated from opposite quarters. " While," 
asyabe, "these clouds are agitated with^the most rapid motions, 
the rain generally falls in greatest plenty, and if the agitation 
be exceedingly great, it generally hails*.'" 

We will now see how far the foregoing explanation corres- 
ponds to tlie facts before enumerated. 

yPby, then, are violent luiil-slorms attended by all the other cfc- 
ments of storms, — by clouds of intense MacJcness, and terrific 
thunder and lightnivfff Because the sudden concourse of a 
wind exceedingly cold with one comparatively hot, ought, in 
conformity with the known causes of these phenomena, to ex- 
hibit them in their most energetic forms. All these atmospheric 
phenomena are linked together, and the same causes, acting with 
different degrees of energy, produce each of them in its turn. 
The mixing of portions of air differing but little in temperature 
is sufficient to form clouds — if the temperature differs somewhat 
mor^, the watery vapour may fall in rain — if the one portion is 
hot and the other cold, more sudden and powerful rains are the 
consequence, and thunder and lightning result from the rapid 
condensation of watery vapour — and, finally, when a powerful 
wind from the regions of perpetual frost mixes with the heated 
and humid air of a warmer sky, the same watery vapour descends 
in bail. 

Why are such violent hailstorms confined to tlie temperate 
climates, atul tehy do they occur TieitJicr in the torrid nor in the 
frigid zone f This is a point of great difficulty, and the ques- 
tion ha^ never to my knowledge been satisfactorily answered; 
but I think we jierceive something in the foregoing princijdes, 
which may lead ua to a correct understanding of it. We have 
considered the case of two opposite winds from points didering 
twenty dt^rees in latitude, one blowing north from the SOth, 

•Priestlev, 341, Nich. Jour. siiv. HI. 
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and the other south from the 50lh degree of north latitude, 
each heing at an elevation of 10,000 feet above the earth ; and 
we have found them sufficient to explain the occurrence of viiv 
lent haiUtorms within the temperate zones, at least in our 
latitude ; other oppo»te points may be assumed for other lati- 
tudes. But suppose we transfer this reasoning to the equal* 
and consider the condition of two ojipoate winds blowing from 
ten degrees on either side, and meeting at the equator, each be- 
ing at the same elevation of 10,000 feet above the earth. Now 
both of these winds would be warm, and almost equally so, and 
here of course would be wanting that intensely cold current 
which we have been able readily to summon to our aid to help 
in forming our limlstones in the temperate climate. If wc take 
any other point within the torrid zone, the case would be indeed 
somewhat less unfavourable to the production of hail ; the op- 
posite currents might differ in temperature to a degree sufficient 
to account for the formation of clouds and rain, and thunder 
and hghtning; but in this region wo know not when to look for 
\.hRtJreezh)ff current, unless we ascend so high that there no 
hot air exists, holding watery vapour to lie fro/.en by it. The 
case is plain, that if we ascend in the torrid zone for air that is 
cold enough to answer our purpose, we ascend above the region 
of the hot air, the watery vapour of which is necessary to afford 
the materials for hail ; whereas, in our own latitude, on ascend- 
ing to the re^on of congelation, we find the north and south 
currents differing in temperature, more than opposite winds in 
any other part of the globe. There is indeed one situation 
where we may imagine hail to be formed within the torrid zone, 
and that is in the vicinity of lofty mountains covered with snow ; 
and there, in fact, it does sometimes hail *. 

Next, if we attentively consider the circumstances of the 
frigid zone, we shall sec that here there is no hot region on 
the one aide to send its heated air to mix with the cold currents 
from the other ; and that no meeting of very cold with warm 
winds could possibly take place. The rain, indeed, on account 
of the ordinary cold of this region, would frequently descend 
in the form of hail ; but it would necessarily be of that small 

• Ediii. Encjc. vol. xv. ArL. Pjijs. Geogr. at an elevnWon of 1500 
2000 feet. 
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and ordinary kind, which is formed near tfae earth, hetate de- 
tcribed as b^ng common in the polar re^tMis. 
This will become obvious by inspectmg the foUowiog figure. 
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Tbe curre B, C, D, represents the Km qf furpttu^ eong^attoa, no giren in 
tbe EtUnbu^ EDcydopfedis, under the article " Pbytical Ge<:gTaphy," and 
ia believed to be a very accurate delinetttion of it, I*t tlien, a a* denote tlie 
path 'desciiliedby tlie oppodte winds that are supposedto meet at the latitude 
of 40* ; b b\ that of similar winda meeting at tfae equator, each being at the 
height oflO,000&etabove the earth; and ec", the path of two currents at the 
hri^t of 2000 feet, meetingat the latitude of 70°. These heights are taken 
arbitrarilj, as afibrding a favourable view of tfae nature of our reasoning. 
The same mode of reasoning, however, maj be applied to other points of ele- 
vation, at <rhich anj particular hail-storm maj be supposed to be generated. 

France is peculiarly exposed to hail storms, on account of 
its situation between the Alps and the Pyrenees. The country 
lying between these high mounttuns being heated by che sum- 
mer's sun, the cold blasts from the regions of snow, and ice, 
mingling with the hot and humid mrover the intervening coun- 
try, ought, in conformity with our principles, to produce fre- 
quent hail-storms. 

The most violent hail-storms occur in the warmer season of 
the year, and usually in the hottest months, because it is then 
that the heat of tfae sun contributes inoBt to set the opposite 
currents in motion. Hailstones are smaller on the tops of 
mountains than in the neighbouring plains, because not falling 
so far, they have less opportunity to accumulate by the congela- 
tion of successive layers of watery vapour. The white, snowy 
nucleus which large hailstones frequently exhibit in the centre, 
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indicalK that the congelation began in highly rarefied air, such 
being precisely the appearance of a drop of water frozen under 
the eichaueted receiver of an air pump *. And, finally, the sud. 
den and severe cold weather which ollen immediately follows a 
hail-storm, only indicates that the cold blast which produced 
the hail, extends something of its influence even to the surface 
of the earth itself. 

What is the cause of the smail momentum of Itailstonea f. 
Although hailstones, when large, do gieat damage to tender 
crops, and occasionally kill small animals, yet, it is on the whole 
surprising that they fa]I with no greater force than they do. 
pebble of the same size falling from the mouth of a well, upon 
the head of a man at the bottom, would kill him ; and the me- 
teoric stones which fall from the sky, many of which do not ex. 
ceed the size of some hailstones, bury themselves deep in the 
ground, and sometimes penetrate through the entire body of a 
house, and bury themselves m the cellar-f*. The small momen- 
tum of hailstones is partly to be ascribed to their low specific 
gravity, which is a little less than that of water ; but still thej 
are heavy enough to fall with a hundred times the momentutn 
which they actually exhibit, descending as they do through 
many thousand feet. Their velocity is in fact very small^ 
whereas we should expect to find it immensely great ; the true 
reason of this I apprehend to be the following. We are to re^ 
gard the largest haihtone as commencing its formation with a 
small nucleus, and as receiving continual accessions of matter in 
descending, until it reaches the ground. But the watery vapouc 
of which these accessions are composed, is matter at rest to be 
put in motion by the falling hudy, which is therefore taking on 
a new load at every stage of its progress, and consequently ha« 
its speed continually retarded. The velocity which it acquire* 
ID falling each successive moment, is lost by communicating mo, 
tion to so large a quantity of matter at rest, as that which com- 
poses its accretions. 

" Leslie, Encjtlo. Ed. Meteorology. 

+ See an amuaing aecuunt of the force of JUUlif; haitttones ]>y Fair&x, \ 
the lat \oliimc of tlie Phil. Trans. 
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Ararat, Plsott, and Jerusalem — a contribution to Biblical Geo- 
graphy. By Chahi.es Von Bactmeb. 

Ararat. 

xCiTTEB, in his excellent geography, assigns the following boun- 
daries to Armenia : He draws a. line from the mouth of the 
Kur, in the Caspian, to that of the Phasis (Poti), in the Black 
Sea ; a second Hne, from the Pliaais to the Bay of Issus (the 
NE. comer of the Mediterranean) ; a third, from this bay, 
back to the mouth of the Kur. The triangle comprised within 
these three lines forms his Armenia. " Armenia," says BJtter, 
" is principally a tablc-Iand, Bimi!ar to those of Thihet, Quito, 
and Habesh. Arzeroom is elevated 7000 on thie table-land, to 
which point the ten thousand Greeks under Xcnophon ascended 
for five days' journey over the high mountains of Kurdistan, and 
descended again from the north declivity of the latter to Tra- 
pezus on the Black Sea. Tiiey found the plain of Armenia 
pardy covered with snow, six feet deep ; and as, from later ob- 
servations, snow falls at Arzeroom even in the beginning of 
June, Upper Armenia should present a uniform snowy cover for 
six months, and the temperature in the plain of Ararat descends 
to 16° — 18° Fahrenheit • ; and as Armenia lies in the same lati- 
tude as Naples, this is a strong proof, independent of other cir- 
cumstances, of the great elevation of the country. On this 
table-land rises Ararat, which, with Sidiu, is a magnificent wiU 
neas of ancient sacred history. 

Sir Robert Kerr Porter approached Armenia on the northern 
side from Teflis. " When," says he, " we left our resting place, 
the great plateau of Ararat gradually unfolded before our eyes, 
and the colossal mountain itself seemed, in all its majesty, to 
touch the clouds." + When on our descent (from a height in 
the plain of Ararat), the valley opened below us, my whole at- 
tention was attracted from the prospect before us ; an immense 
plain, covered with innumerable villages; the minarets and 
spires of Eitch-mai-adzen, wJiich towered above the rest ; the 

" Kerr Porter's Trai'tis, from llic Eiiglisli. Weimar, 1823. V. !13, 
t Ibid. p. 212—31*. 
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silvery waters of the Araxes flowing through the verdant her- 
bage of the valley, and the tower mountain chain, which I'ormed 
the basis of that tremendous monument uf the antediluvian 
world, which seemed as it were lo stand like an immense link 
in the chain of man's history, uniting the antediluvian with the 
postdiluvian world : Not until we reached the level of the plain 
did I see all the gigantic proportions of Ararat. From the spot 
on which I stood, it seemed as if the greatest mount^ns of the 
world had here been piled upon each other, to form this single 
colossal mass of earth, rock, and snow. Its double icy summit 
was majestically outlined on the clear cxpansi? of ether, and r&- 
Hected the rays of the sun with a radiance nearly equal to other 
suns. From this point, the mind felt the grandest imprcsEUons 
which mountains and extensive plains are calculated to ^ve; but 
I am inadequate to desiTribe the feelings which rushed upon my 
mind on the aspect of the mountain. My eye, incapable of 
dwelling for any time on the resplendent brightness of its sum- 
mit, descended along its seemingly boundless declivities, till their 
gigantic outline could no longer be traced in the obscurity of 
the horizon, so that they were irresistibly thrown back on the 
sublime splendour of the peaks of Ararat. " The name which , 
the Turks give to this high mountain is jVgridagh, the Ajm&- ' 
nians call it Macis ; all, however, revere it as the haven of the 
great vessel, wjiich saved the father of the human race from the I 
waters of the deluge. Since the days of Noah, its inaccessible 
summit has been trodden by no mortal foot. Attempts have been 
made at difterent times to ascend its enormous cone, but in vain. 
Insurmountable obstacles exist in its form, its snow, and its 
glaciers ; and ihe distance from the commencement of its icy 
region to its summit is so great, that the coid would prove fatal 
to whoever had the resolution to persevere in the attempt.'' — " A 
ivide valley," Sir R. Porter continues, •' separates the two snowy .' 
peaks of Ararat.''' In another passage, he describes how, in the J 
midst of this beautiful landscape, Ararat stands unrivalled in 
majesty, and clothed with the light of heaven '. Onwards from 
Erivan, he sees before him many monuments of antiquity + round 
the base of this immense moimtain. " We really," says he, " here 
come into converse ivith the earliest pcrit.'ds of the world. Some ^M 
• Sir R. K. Porter, p. 225. t Il'"l. p. Wl. ^M 

L. I 



JranUf Pison^ and Jeruaoiem. S87 

of our oldest towns of Europe seem to date only, as it were, from 
yesterday, when compared with the ages which have rolled over 
the magnificent ruins with which these countries are still co- 
vered.'* 

The descriptions of the English traveller Morier are in en- 
tire accordance with those of Porter. I will only select one of 
them, as Morier viewed the mountain from the opposite, the 
southern side ♦. " After,** says he, " ^e had traversed the 
{dain from Abbas-Abad to Nackchivan, we enjoyed a beautiful 
view of Ararat. Its form is extremely elegant, its gigantic pro- 
portions extraordinary; compared with it, all the adjoining 
mountains sink into insignificance ; its form is complete in all 
its parts ; its contour is bold, but without any irregular promi- 
nence; all is harmony, all appears so connected, as to form the 
most elevating natural object. It is raised on an immense base; 
the slope to its summit is gentle, except the portion covered with 
snow, which is more abrupt. A little hill rises as an ornament 
on the same base as this wonder of nature, which, from its form 
and proportions, would in any other situation be called a high 
mountain. No man seems to have reached its summit since the 
deluge, and the steep ascent of its snowy peaks seems to mock 
all attempts to reach them. We may be sure that in modem 
times it has continued quite inaccessible.** 

To these pictures of Porter and Morier I may add the fol- 
lowing from Ritter*s Geography -f-. " None ever appears to 
have reached the summit of Ararat. Haithon, Prince of Ar- 
menia (about A. D. 1300), says of it, that no man, on account 
of its eternal snows, will attempt to ascend it. It is so high as 
to appear quite isolated when seen from Derbend on the Cas- 
pian, behind the snowy ridges of Caucasus J. The Armenians 
believe that it still contains remains of Noah*s ark ; they throw 
themselves on the ground, make the sign of the cross, and pay 
their adorations whenever they see its summits free from clouds. 
Shah Abbas sent people to search for the remans of the ark, 
but it was told him that it was inaccessible. The Persians call 

• Morier's Second Journey, French translation, Part ii. p. 237. 

t "Ritter, Part ii. p. 747—750. 

X This would give an immense lieight to Ararat, as Derbend is fully 270 
miles distant. Hitter cites for this fact, P. H. Bruce's Memoirs, London, 
1723, 4to. p. 283, 266. 
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the mountain Noah's Hill, <)llier Oriental nations the Mountain 
of the Deluge. At its base, at Erivan, the spot is pointed out 
where Noah is said to have planted the firat vine. The Arme' 
nians trace their origin to Hnitc, Noah's grandson, and from him 
they call their land Haik. 

Having now given these descriptions of Ararat and its imme- 
diate environs,^-of this mountain from which the Earth, cleared 
of ils living inhabitant by the deluge, agtuu derived its popula- 
tion of men and animals, I shall now view its portion in relation 
lo the whole of the old world. 

1. Ritter* calls Armenia, figuratively, an airy, humid, cold, 
mountain isle. No point of the old continent ia so much in the 
interior of terra Jlrtna, and yet, with comparatively few excep- 
tions, so surrounded by great masses of water. If we draw a 
circle with a radius, extending from Ararat, a little to the south 
of Erivan, to the south of Suez, the circumference of this circle 
intersects the Red Sea, the Persian Gulf, comprehends the 
great lakes Van, Urmia, Aral, the Caspian, the Seas of Azof 
and Marmora, the Euxine, and, lastly, intersects the eastern 
|>art of the Mediterranean. Does it not appear as if Noah had 
descended on Ararat as on a true mountain isle of antiquity, 
from whose immense heights the waters descended in all direc- 
tions. 

2. A great desert extends through the whole of ilje old world 
from W. SW. to E. NE. f . It commences on the west coast 
of Africa, between Cape Verd and the Empire of Morocco, 
extends, under the names of the desens of Sahara and Lybia, 
into Egypt, where the rich valley of the Nile forms a narrow belt 
of cultivation in the broad expanse of sand ; beyond the Struts 
of Suez and the Red Sea, it forms the Syrio-Arabic deserts, 
which extend, with slight interruption, into Persia, From tlie 
left bank of the rivor Sihon, it encircles in Lower Bucharia, and 
Persia, lo Guzurat \ on the western coast of Hindostan, the 
western extremity of the immense mountain ch^n of Central Asia, 
the alpine sources of the Gibon, Indus, and Ganges. When we 

■ Rltler, part a [i. 71". 

f Compare Humboldt's Views of Nature, Part 1. on steppes and deserts. 

X With alight lntemi]ition, we can trace, in succession, the deserts of Guz, 
Gasnak, Oescbthorar, NniiliendBn, Kermsn, Multsu, GuKiir.-it. See in Stie- 
ler's Atlas, Richard's escellent Mnii of Upper Asia, No. 43. 
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surmount these Alps we reach tlie great desert wastes of Cobi, 
which extend to the north of Pekin nearly as far as the Facific. 

The Buperfidal extent of these vast deserts is immense. 
The Sahara alone, including its Oases, amounts to 334,000 
square miles, which is six times larger than Germany. The 
Indian Desert is about the same size as Germany. Cobi ex- 
tends for 1800 mUes in length, from W. 3W. to E. NE., with 
a breadth of from 135 to 450 miles*. The superficies of all 
these deserts may exi^eed that of Europe. They have all essen- 
tially the same character, principally sand and gravel, then clay, 
here and there solid rock. Water fit for drinking is in these 
desert expanses extremely rare; those lakes, morasses, and wells 
which exist, are usually brackish and salbe ; crusts of salt cover 
the soil : and rock-salt is found at a trifling depth. The desert 
of Eerman (Persia) f, seems to be tlie dried up bed of a Mediter- 
ranean Sea like the Caspian. Tlio lake of Zareh may be re- 
garded as the remains of this ancient water which receives the 
large river Hirmend. If the high desert of Cobi seems now 
a great basin, surrounded by the highest mountains in the 
world, from the wails of which flow the largest rivers into the 
various quarters of the globe, in former limes it may have been 
a great inland sea, of which the lake Lop is still the remains, 
which receives the large river Yerken, as well as several other 
lakes of smaller importance. Desidcs which, diere are GS rivers 
and streams delineated in the Jesuits' Map of Eastern Cobi, 
which mostly lose themselves in shallow lakes on the sand, and 
315 steppe streams on the southern boundaries uf Tm-tary. 

Thus, all these wastes seem to be the bottom of a former salt 
Bea|. But what opinion shall we form of this range of deserts .^ 
Let the reader take the compass, and he will find on the globe, 
that Ararat is situate nearly in the midst of the range, at an 
equal distance from the mouth of the Senegal, and the termina- 
tion of the chain to ihe NE. of Pekin. 

3. Parallel to this chain of deserts, there ranges on the north 
a chiun of inland seas from W. SW. to E. NE., from the west 

' Humboldt calculates tbe extent nf these deserts, withovt tbe Oasca, tht' 
Bacbariaa or Cobi deserts, at 504,(HK) square luUas. 
t Bitter, iL G3. 
i Kitter, i. 515, first edition. Uuniboidt MS. p. 20. 
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end of the Mediterranean to the sea of Marmora ", Euxine, 
Sea of Azof, Caspian ; farther on, to the lakes of Aral, Aksakal, 
Tchan, to which we may reckon the lakes of Baikal and Saisan, 
wliich stand in connexion with the Icy Sea-f. Ararat here 
again lies in the middle of this great chain of lakes, half-way 
between Gibraltar and the lake of Baikal. 

I TL'frain from drawing any conclusions, wishing to conliae 
myself to facts which ])rove that Mount Ararat (even all Anoe^ 
nia, the source of the Enphrates, Tigris, and Araxes), has # 
very elevated site : 1. From the waters surrounding the mouit' 
tun ; 9. Because it is situate nearly in the centre of the gre* 
Africo-Asiatic chain of deserts, probably at some former peiiot 
the bottom of the sea ; 3. From the continuous range oF inland 
lakes from Gibraltar to the sea of Baikal ; hence it follows, ^ 
That it is nearly the centre of the great axis or backbone of the; 
old world, extending from the Cape of Good Hope to ths^ 
Straits of Beliriug. I draw, I say, no conclusions. May iL 
however, suffice, to cause the reader to reflect, that no cbanej 
but " Wisdom, which governed the just on the watersj," coulfl 
have landed that preacher of righteousness, the second progenia 
tor of the human race, on the mountain of Ararat. 

Pison. 
Mr Buckland has most distinctly shewn in bis profouDt 
work Rcl'.quia: Diluviams, that the most prominent features 4 
the phyaognoray of the Earth's surface were not altered by t! 
Deluge. WbaL was dry land before the irruption of the watei 
again became so after their retreat. England, which is not verj 
much elevated above the level of the sea, was, even Ijefore tbt 
Deluge, peopled by hyienas, elephants, &c. 

" See Sticlet's Atlas, No. 41. 

+ By the Irtiscli and Jeiiisei. Por the indubitable evidence of a fom 
coDnexian of the Black Sea with the Caspian, uf the latter with the La 
Aral, and the farther extension of these inland waters to the north and ea 
OB well as tor proofs of the continual drjring up of these regious, aee tbe f 
lowing article^ " Plson." Further, the Gihmi ueeins tii linve mixed the d 
racter of the southern range of deaerts with that of the northern range 
lakes, being on the frouliers of both, and at a low level ; here, ninid ai 
saudg, is great abtinilance of water. (Ililttr, ii. 135.) 

JWiikipm, 10,4. 
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From the Sacred Writings, the river-basins of the present 
rivers must have existed before the Deluge ; all these valleys, 
therefore, cannot have been formed by this catastrophe; for 
the Scriptures enumerate the Hiddekel or Tigris and the Eu- 
phrates among the rivers of Paradise. These rivers are the 
measures with which we are furnished to determine the site of 
Paradise, and to guard us from arbitrary determinations. They 
lead us to the elevated table-land of Armenia, — to Ararat, 
whose singular position we have just been considering. This 
point seems to have been the one selected, for the first as well 
as the second peopling of the globe. The garden of Eden lay 
eastward from Moses, who was journeying from Egypt to Pa- 
lestine ; Armenia, the source of the Tigris and Euphrates, lay 
also in the same direction (more exactly, NE.). Beland, Cal- 
met, Michaelis, Faber, &c. have therefore been in strict accord- 
ance with the Bible, when they placed Paradise in this region 
of Asia. 

But the rivers Pison and Gihon gave much embarrassment to 
all interpreters. 

Their eye must necessarily fall on the Araxes, which had its 
source in the same district with the Euphrates and Tigris. 
The Pison, says Rosenmiiller *, seems to be the Phasis of the 
Greeks, which is identical with the Aras and Araxes. But 
how shall we explain the words f ? It flows round the whole 
land of Hevilah, and in it we find gold. RosenmiiUer quotes 
the following from G. F. Miiller J :— " Foreign writers give us 
no information regarding the Chovalissi, a people related to the 
Slavonian stock ; they are only noticed by the Russians, and by 
them but rarely. They are said to have dwelt on the banks of 
the Wolga, near the Caspian. Their name is derived from 
Chovala, which has the same meaning as Slawa.^ From this 

* RosenmiiUer Scholia in Yetus Test. p. 1. s. 50. See also Ritter, pt. li. 
p. 787. Mannert first shewed that the Phasis of Xenophon was the Upper 
Araxes, not the Colchian Phasis. 

-)- Genesis ii. 11. 

t De Chovalissis, populo a plerisque ad Slavorum prosapiam relato, exteri 
scriptores nihil nos docent, sed soli Russici, ipsi quoque raro illorum mentio. 
nem facientes. Ad Yolgam proxime a Caspio mare feruntur habitasse* No« 
men eorum derivatur a Chovala, ejusdera cum Slaw a significationis. 
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people tbc Caspian Sua U called by the Bufisiaos, " CAem/in 
Skoyc More^ 

Thus interpreters have pursued as far as possible the firet 
correct trace. Yet it is puzzling how the Bible should saj, 
the Pison encompasses the whole land of Hevilali. I shall en- 
deavour to give an explanation of it. Rilter has depicted, is J 
the second part of liis excellent Geography •, die deep I 
of Biicharia from the sources of the Oxus to the mouth c 
the Don. The level of the Caspian appears, from the carcf 
tneasiircraents of Engelhardt and Tarrot, to lie from 300 ) 
350 feet lower than that of the Euxine, and about 880 lom 
than the Red Sea, The surface of the Lake Aral is | 
quite as low as that of the Caspian. 

Now, iliere are many proofs of the former union of the t 
pian Sea with the Aral-f-. The ancients gave a much i 
extent to the Caspian than what it now possesses. Pliny, 
eitample, makes it nearly twice as large. Herodotus and Sw 
both make the Oxus and laxartes fall into die Caspian J, ( 
as now into the Lake Aral» which was not then a distinct e< 
they give a much greater extent to tlie Caspian from east to 
west, than from north to soulh, which is exactly the reverse of 
its modem dimensions. It is almoiit certain that, so Ute as the 
year 1660, the Oxus sent a branch into the Caspian §, so that 
there thus existed even then a distinct water communication be- 
tween this sea and the Aral. 

To the north and east of the Aral are the great Kirghis 
Steppes {], which extend as far as Tobolsk, " without a single 
relatively visible elevation." In these Steppes are inland ri- 
vers, bitter wells, saline lakes, marshy logunea ; no habitatious 
for several hundred miles, no grass or wood ; the horses soon 
die from the bitterness of the water, and even the shrubs ; every 
where, on digging to the depth of two teet, we find a yellow 
putrid water, full of the ova of worms. One hundretl years ago 
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• F. 470. 

f T. Hoff Gesdiichte <ler VerSndeniiiKen der Erd uberlliche, Tli. i- 
p. lie, 117- nuter, u. eio- 

% But K^chirdt makes tbe laxartes synonymnus with llic Aral, and thf 
Sithoii with the laxartee. 

§ Hitter, ii. 6CT. |! Bitler, it. 041). 
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the Sarosu discliarged itself iiilo the Aral, now into the Tele- 
ghul, fire days' journey from that Lake, — " a picture, on the 
small scale, of the Gihon, Caspian and Aral, on the large." — 
" Even now, the level of the lower Sibon, the Uj^r Irtiach, 
the Tobol, and the Ural rivers, is constantly changing, from the 
constant process of exsiccation." Every lake is becoming more 
and more covered with vegetation, and its surface daily dimi- 
nishing, and the soil becoming more solid. This continual dry- 
ing process is even very observable in the memory of the inha- 
bitants ; even the innumerable salt lakes, which are every where 
scattered in these wastes, and the extensive saline Steppes of 
Ischym and Barnaul, covered with a layer two feet deep of 
saliferous clay and sand, seem to be the bottom of an ancient 
sea, which has been laid dry in the memory of man, — and which, 
perhaps a thousand years ago, was intermediate between the 
Ocean and the Continent, and belonged to the ancient basin of 
the Caspian." Who can refuse his assent to the same conclusion, 
after the facts quoted from Ritter ? He even traces a water- 
communication between the Aral and the Irtiach *, and by the 
latter with the Icy Sea. 

If we trace now the coast of the Icy Sea westwards to the 
mouth of the Petschora, where a moorisli steppe of several 
thousand square miles is said to exist, as a proof of its former 
covering of water, how near is the Kama to the great river 
Wolga. If there is found here any higher water-ahed, it is 
certainly very inconsiderable l>etwcen the western Dwina and 
the Wolga, because both rivers are now united by canals. If 
the level of the Caspian should rise 600 feet, it would be united 
to the Euxine, according to Ritter, 

That such a union did exist at some former period, appears 
both from the testimony of the ancients and the present aspect 
of nature "f-, Scymnies of Chios notices a connexion between 
the Tanais and Araxes. Valerius Flaccus extended the Black 
Sea far to the north, and made it equal in size to the Mediter- 
ranean. Salt and shells are found to the north of the Caspian 
as far as Sarpa, and the shells are exactly the same witli those in 
the Caspian. The union of the Caspian and Euxine was, ac- 



• The Steppes of Bamnul are even to the esst of the Irtiach. 
t V. Hoff. i. 106, *c. 
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cording tu Paltos, hi ihe ditvclion of the Manytst^h, and tlie 
water-shed betwi-en the two seas, tit the source of the latter river, 
was 71 toises, about 400 or 500 feet above the sea of Azof. 

But if we suppose with Pallns, thai, in former times, the Cas- 
pian stood 600 feet higher tlian at present, it is very probable 
that the following arrangemenl of the waters must have existed. 

From the high lands of Annenia the Pison or Araxes flowed 
into the Caspian, which was united with the Aral lake ; but the 
latter communicated with the river-basin of the Irtisch, as well as 
the low-lying steppes, which are still interspersed with cliains of 
salt lakes, the remnants of a sea formerly extensive and still dry- 
ing up. The Irtisch leads us to the Icy sea, from which we re- 
trace our steps by the Petsehora and the Dwina to the Wolga*, 
and so on back to the Caspian ; the lowest water-shed now in- 
tersected by the canals between the M'olga and Dwina, wuuld, 
on this supposition of a higher level of the waters, be completely 
overflowed. 

But this union of leaters would have at one period surround- 
ed the Uralian chain, on whose western side, near the Wolga, 
we have placed the nation of the Chovalissi, who, from the early 
interpreters, were the inhabitants of the land of Hevilah-f-. 

Diodorus Siculus asserts that the Black Sea and that of Azof 
were formerly in connexion with the Caspian. They were 
bounded on the west by Byzantium, till the waters burst through 
the barrier of the Bosphonis, flowed out into the Mediterranean, 
and thus separated the Black from the Caspian Sea. 
time this Uralian island, this encompassed land of Hevilsl! 
would have become one continent with the rest of AtAa. 

Moses gives the following characteristic of the land of Hct 
lali, that " there we find gold, and the gold of that land is ] 
cious, and there is found bedellion and the onyx Btone." 

It is not very easy to divine what is to be understood t 
Bedellion J, yet it agrees witli the views of Galen and yfitim 
who say that one kind of bedellion was Arabic, another Stji 
thian §. Our idea of the onyx is just as ill defined, but i 

■ TLe source of the Wolga ie only BOO feel above the levct of the sc 

t See V. Hoff. 1. 103. 

X Easenmuller ii. e. Mil certi tie hoc noinine deflnM potest. 

^ Travel* in the Interior of Russia, undertaken b; £ 
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idetof gold has been coeval with the human race. Dues gold 
then characterize the Itindof Hevilah, the Uralian Island of an- 
iJquity ? The following facts may answer this question. At 
Beroowsk (ou the Urals) are 70 gold mines ; in 1803, 12 new 
ooea were discovered on their western side. In 1814, an auri- 
fnous sand was discovered, which fulfilled the most sanguine 
hopes ; in 1824, it was hoped lo jield a million of ducats ". 

The following is the result of an inquiry into the state of the 
Eastern Urals by a Russian commisaon in the year 1823 : — 

" The auriferous sand is not, as was believed, the local pro- 
duct of a few of the torrents from the Urals ; but it is the pro- 
duct uf a great mass of weaihered rock, extending for lOOOversts 
on the eastern declivity of the chain, and which contains every 
where to a certain depth more or less gold." And in a letter of 
Mr Tschbotaref, it is mentioned that " the Uralian range is 
perhaps as rich in gold as Mexico, Peru, and Chili -f-." 

Thus have I endeavoured to identify the Pison and the golden 
land of Havilah which it encompassed J. Probably, in the ante- 
diluvian ages, this land had not the severity of the Urals, but a 
milder and more genial climate ; one fitted for the production 
and preservation of elephants, rhinoceri, hippopotami, and other 
now tropical animals. This is proved by the vestiges of these 
quadrupeds in Siberia. 

Jentsalcm 

As we have cast a retrospective glance from the dehige npon 
Paradise, we shall take a prospective view of Jerusalem. 

If we take the Armenian mountain isle in the alreve extended 
agnification, and suppose the former union of the eastern Me- 
diterranean with the Red Sea, the Gulf of Persia^ the lakes of 
Var and Urmia, the Caspian, Euxine, and then back to the Me- 

• Schweigger Jahrbiich der Ch. u. Pbys. N. R. b. 16, heft a, p. 22*, 
partly by I^onhard. 

-f- Bngelhudt has given aome recent intelligence regarding the gold ofthe 
Urals, ia a little trcatise which appeared after a more e>acC inquiry into 
these niauntaina. The public eagerly look for the results of the iirevious 
journey of Humboldt to the Urala. 

i I abalt communicate my views with regard to the fourth river of Fara- 
iUe, the Glbon, as soon as I shall succeed in badng tbem en a proper collec- 
tion offsets. 

JULY — SEFIEUBZ& 1830. a 
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diterrancan ; then Palestine, and espedally JerusaleD), is situate 
in this great peninsula in the midst of the old continent. 

The table-land of Armenia was the chosen cradle and start- 
ing point of the first (the Adamiiic) as well as the second (tht 
Noachian) peopling of the earth, from whose lieights men gra- 
dually advanced on the progressive retiring of the waters. But 
when the corlh was peopled, the Deity selected fur the dwelling 
kX his people, Palestine, situate on tliat sea whose shores were io- 
habited by the mightiest nations of the world, and by means of 
which they were iH-ought into universal contact with one another. 
However near Jerusalem lay to the great nursery of the natiom 
of the old world, yet it was almost separated imm tlic lieathea 
by deserts on every side. From this position it was much easia 
for the Jews to tnHuIale themselves, and necan unilerstand why, 
ev«i from Zion, " the word of the Lord and the sound of God^ 
messenger went forth inlu every land,'^ why here the Sbef^efd 
appeared, whose flocks were to pasture over the whole earth. 

We can now understand why Abraham was ordered to with* 
draw from MeEopotamia into Canaan. 



NOTES. 

1. Visit to the Graphite or Black-Lcad Mine in Glen Fatrert 
in Invertiess-shire. 2. Waili: Jravi Aberdeen to CastleUMi 
of Braemar — Country around C'astlelon — From Castleton 
to Spittal of Glen Skee and Blair Gowrie. 3. Blair Go». 
rie — CraighaU — Forneth — Linn ofCampsic — Perth. 

t. Visit to ike Graphite or Btack-Lead Mine hi Glen Farrer, hi 
In verncss-ihire. 

n HIS mjnc lies In Glen Farrcr, above Beauly. We viated it 
from Inverness, following in our route the Beauly road, lioag. 
the iirth of that name. 

The red sandstone and corglcMnerate of Invenjess accont- 
paiiiea us on the Beauly road, until it is succeeded by i-ed and 
grey gneiss, which is traversed by several broad veins of red 
granite : in some of the veins the granite is very coarse granu- 
Jar, the concretions of quartz and felspar being occasionally five 
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or six iDchcs square. Gneiss, with imbedded precious garnets, 
and associated with serpetttinc, continues to Beauly. About 

I two miles from Beauly we visited the falls of Kilmorack. Here 
the river Beauly forces its way through and over rocks of con- 
glomerate of the red sandstone formation. The conglomerate, 
which is of a reddish-brown colour, contains fragments of va- 
rious sizes, from that of a pea to several feet in diameter, more 
or less angular or rounded, of quartz, quarta-rock, gneiss and 
granite. From the falls, upwards to the house of Mr Fraser of 
Eskdate ?, where the conglomerate appears to terminate, the river 
is bounded by high perpendicular cliflfs of conglomerate, thus 
presenting a scene resembling that at Baron Clerk Kattray's, near 
to Blair-Gowrie. At Eskdale the river divides into two branches, 
both of which are observed cutting through the conglomerate. 
Immediately above this harrier, the valley of the Beauly widens, 
and the bounding hills increase in height. The hills arc no 
longer roundish, and green to the summits, like those com- 
posed of the conglomerate rocks, hut are rugged and marked by 
numerous grey-eoloured cliffs, the whole being principally com- 
posed of gneiss and quartz rocks, traversed by numerous veins 
of granite. At Struey, about nine or ten miles from Beauly, 
there is a fine bridge across the river. Nearly opposite to Struey, 
beautiful veins of red granite are to be seen traversing the gneiss 
strata, which range from NE. to HE. and dip to the S., and 
generally at a pretty high angle. The glen to the black-lead 
mine, appears, as far as we had an opportunity of examining it, 
in our rapid journey, to be principally composed of gneiss, which 
is often waved in its structure and in its strata, and frequently, 
when the quartz predominates, passes into mica-slate. It is 

I Bometimes grooved, with projections fitting into these grooves, 
as we have observed to be the case with quartz-rock, sandstone, 
and even trap-rock. The principal imbedded mineral we no- 
ticed was precunui garnet, a gem of all others the most widely 
distributed over the earth, it having been traced from the Equa- 
tor to North Lat. Sl^"- Veins of granite are of frequent occur- 
rence, and also beds of red and grey granite alternating with 
the gneiss. These beds, in some instances, are true beds con- 
temporaneous in formation wilh the gneiss ; in other instances, 
are portions of veins running parallel with the gneiss strata. 

i 
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fiesidca the gneiss, quartz-rock also ocelli's, and, in some 
places, in considenible quantity^ It always contains mica, and 
hence fre(iiiently passes into mica-slate. 

We did not reacli the Black-Lead Mine until 12 o'clock, thu 
I distance being greater from Beauly than we had calculated on, 

it proving to be twenty or Iwenly.two miles. The excesMve heat 
of the day, and llie torment of the midges, was intolerable. My 
face, lips, and eyes were speedily distorted by them, and one of 
my eyes t'^riy closed up. Since a similar attack, during a very 
hot season in Sutherland, I had experienced nothing like this. 
The rock in which the graphite or black-lead occurs is gneiss, 
I in which the direction is a little to the E. of N. and dip W. 80". 

The gneiss in some places ia very micaceous, contains garnets, 
and here and there is traversed by veins of granite. The gra- 
phite is not in beds or veins, but in inasses imbedded in the 
gneiss, ThejJrii mass, or bod, as it is called, is fully three 
feet thick where broadest. The whole mass appeared to be 
scaly foliated ; no regular crystals were observed, although, judg- 
ing from the crystalline nature of the deposit, I think it pro- 
bable that in cavities, varieties of its regular form, which is 
rhomboidal,. will be met with. It is not throughout pure, but 
is occasionally mixed with the gneiss, which occurs either in ap- 
parent fragments, or its ingredients, especially felspar, are dis- 
aeminatcd in grains or crystals. The precious garnets, already 
mentioned as imbedded in the gneiss, also occurs abundantly in 
eome kinds of the biack-lead, and thus deteriorates it. The 
second ma.is (according to the manager of the mine, John 
Young of Beauly, who first made the locality known in the month 
of Match of the year preceding that of our visit in 1817), is 
about a foot wide : the third Tnass the same width. Besides 
these masses, which were observed extending sevend yards, we 
noticed several smaller masses imbeddad in other parts of the 
gneiss near to the mine, and indeed more or less interruptedly 
to- the summit of the gneiss mountain, which rises from the 
mine. The working we found carried on in a very paltry and 
slovenly way: three or four men only were employed digging 
out the graphite, in the style of an open quarry. This district, 
I doubt not, if thoroughly examined, will be found to afford 
larger and pure maisses of this valuable mineial, than those al- 
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r readj mentioned ; but its working will, as is the case with all 
' minerals occurring in imbedded masses, be less cerlain than 
I when it occurs in regular beds or veins. 

The occurrence of graphite in gneiss has been observed in 
olher countries, as in Spain, where its mode of distribution is the 
same as in this glen. It is also one of the minerals mentioned 
in my Account of the Rocks of .the Arctic Regions, published 
, with the Voyages of Captain Parry, as having been met with in 
the arctic regions of America. In Scotland it is not confined to 
Glen Farrcr, as there are two localities of it in the county of 
Ayr, where it is associated with rocks of the coal formation, 
via. near New Cumnock, and at Stair, on the water of Ayr. 

This interesting mineral is generally considered as a chemical 
oompound of carbon and iron, and as such it figures in chemical 
works under the name of naiivc carhuret of iron. The experi- 
ments of Earsten, however, shew, that the pure varieties of gra- 
phite contain not an atom of iron, and that k is only the impure 
kinds that contain oxide of iron, and occasionally also oxide of 
titanium, siiica, and alumina. Graphite, therefore, is a pure 
carbon. 

Having finished our rapid glance of this interesting spot, we 
returned in the evening to Beauty. In our walk down the glen 
we noticed more particularly the narrowings and widcninga that 
occur in its course to the Falls of Kilmorack. Of these we 
reckoned five. These alternate widenings and narrowings of the 
valley, the richness of its wooded banks and mountains, and the 
tumult and noise of the river, as it forced its way through the 
narrow rugged rocky passes, contrasted with its quiet and almost 
still course through the wider parts of the valley, formed alto- 
gether a scene not exceeded in natural beauty or geological in- 
terest by any other glen in Scotland. 

2. Walk from Aberdeen to the Casileton of Braeviar — 
country around Castleton^-Jrovi Castletoii to the Spittal of 
Glen Shee aiid Blair-Gowrie — The country around Aberdeen 
is almost entirely composed of primitive rocks. Of these there 
are two sets, the Neptunian and Plutonian. The Neptunian are 
' certain varieties of granite subordinate to gneiss, gneiss, mica- 
.slate, hornblende-rock, hornblcndc-slate, hornblendic gneiss, &c. ; 
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the Plutonian rocks are granite, with felspar, or granitic por- 
phyry. Besides these old rocks, there arc also, although in 
small quantity, members of the secondary class, viz. augite- 
grcenBtone or dolerite, and sandstone conglomerate. The Nep- 
tunian primitive rocks exhibit numerous very interesting geo- 
gnostical relations, all of which go to prove their chemical and 
contemporaneous formation ; while the great bodies of Flutes 
nian granite, as those exposed in the celebrated granite quarri^ 
render it probable that the stratified Neptunian rocks owe much 
of their contorted and broken aspect, and also, in some degree, 
their position, to the action of this igneous rock. The most im- 
portant of these primitive rucks, in an economical point of view, 
is the granite, which is quarried very extensively, and shipped 
for many and distant parts of the island. The very coarse gr^ 
nular varieties of this rock form an indifferent building stone; 
while those varieties in which the granular concretions are of a 
medium size, and well crystallized, and which re«st a strong 
pressure, aie the most valuable. The rc^slanee which the dif- 
ferent varieties around Aberdeen oppose to pressure is excee<i- 
ingly various ; the most esteemed kinds will bear, without being 
crushed, on the square foot, a weight of 169,000 poimds ; while 
the best granite of Cornwall yields to a pressure of about 114,000 
pounds. The only secondary Neptiaiian stratified rock we ob- 
served at Aberdeen, is the conglomerate at the old bridge over 
the Don. This conglomerate rests over the outgoings of the 
inclined subjacent gneiss strata. It is eomposed of roundish 
boulders, from the size of a musket-ball to that of a man's head 
and upwards, held together by a paste of a coarse and loosely 
aggr^ated sandstone. The boulders are of granite, gneiss, 
inica-slate, porphyry, hornblende-rock, quartz-rock inclining to 
rock-trj'stal, with imbedded grains of felspar. The sandstone 
forming the paste of the conglomerate consists of grains of 
quartz, mien, and earthy felspar, which latter sometimes serves 
as a basis for the oilier two ingredients. Thin layers of red- 
coloured sandstone arc visible in the conglomerate. The only 
Plutonian secondary rock was augite-grecnstono, or dolerite, 
which occurs in veins or dikes cutting across the primitive 
rocks. 

The river Dee, along whose banks wc strolled in our walk to 
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ils source, rises in a terribly wild region in the very bosom of 
the Cairngorm group of granite mountaijis, and, after a course 
of fully 90 miles, flows into the sea at Aberdeoi. The road to 
the C'astleton of Braemar, a distance of 5% miles, although 
excellent, afiR>rds in many places mucli iiisiglit into the geo- 
gno^ical nature of the bounding hills and mountains. In the 
first part of the road that leads from Aberdeen to Braemar, 
gneiss and granite continued onwards to Banchory Ternan, 
The granite is grey and red ; the red occurs most frequently in 
veins. The gneiss, as is the case at Aberdeen, is gi-cy and red, 
and often traversed by granite veins. The banks of the Dee 
to Banchory Teman, as far'as we had an opporiuoity of examin- 
ing them, are tame and unpicturestjue; the hills lumpish and 
hcatb-covcred, and presenting but few cliffs. The sides of the 
river exhibit deep dcposites of alluvium. At a bridge across 
the Deo, about a mile before reaching Kincardine O'Neil, there 
is a magnificent vein of red felspar porphyry (eurite porphyry) 
traversing the gneiss ; in breadth it varies from six to twenty 
feeL — From Kincardine O'Neil to Charleton, a distance of six 
miles, the whole road nearly passes over alluvium j the only 
fixed rocks we observed were of gneiss. The alluvium is com- 
posed of rolled masses of coarse and fine granular, grey and red 
granite, gneiss, porphyry, primitive greenstone, porphyritic 
hornblende- rock, and hornblende-slate. In the primitive green- 
stone (diorite), iron-pyrites is disseminated, and also iserine. — 
From Charleton, the road for several miles is over alluvium, 
the same through which the river here forces its way. All 
the way abundant rolled masses of red granite, liomblende 
rocks of various kinds, &c. Granite in mass begins to ap- 
pear at the 37(A miJe-sUme from Aberdeen. It is red and 
grey, and coarse or fine granular, sometimes porphyritic, and 
traversed by contemporaneous veins of small granular gra- 
nite. The granite here crosses the Dee, and ranges upwards 
among the bounding mountains, from both sides of the river. 
In this quarter there arc examples of TuUurai cairns ; these are 
heaps of masses of granite formed by the weathering and wasli- 
ing away of the softer granite, the harder parts remaining, form- 
ing heaps resembling artificial cairns or tumuli. This granite 
I continues upwards to the Bridge oE Tulloch. Here we no- 
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ixceA in this rivulet, rolled masses from the mountaiiK; these 
were principally of coarse granular red granite, masses of to, 
rious hornblende- rocks, traversed by granite veins, also frag- 
ments of quartz-rock and gneiss. The granite appears to 
cross the Dee in a south-west direction. The road leads to the 
short but steep and rugged Pass of Ballater. The cliffs of this 
pass are of coarse granular red granite, which is disposed in ta- 
bular masses, and these are traversed by natural seams, in such 
a manner as to give the granite an indistinct columnar struck 
tiire. In some places noticed small granular granite in the 
coarse granular. 

Below the pass is the village of Ballater, always crowded du- 
ring the summer months with invalids and other visitors, 
brought together by the fame of the chalybeate wells of Pana- 
nich, and tiic magnificence and beauty of the surrounding 
scenery. I am not aware of the existence of any thoroughly 
scientific analysis ever having been made of this mineral water. 
Indeed it is a fact, that, with exception of the mineral springs 
of Dunblane, examined by the late Dr Murray, we have no 
good analysis of any of our mineral waters. This is much to 
he regretted, when wc recollect that a knowkdge of the chemi- 
cal nature of spring waters is eminently important when viewed 
in connexion with many gcognostical phenomena and interest- 
ing geological speculations. 

Although the gcognostical notes are from journals of an old 
date, I could not refrain from enlivening them by some extracts 
from the recently published highly interesting and popular 
work of my accomplished friend, Sir Thomas D. Lauder. 

" The view of Ballater from the lower extremity of the plain," 
says Sir T. D. Lauder, " is something quite exquisite. I do not 
speak of the village itself, which, at that distance, presents lit- 
tle more than the indication of a town, with a steeple rising 
from it ; but I allude to the grand features of nature by which 
it is surrounded. The very sraallness of the town adds to the 
altitude of the mountains; for, when seen from the point I 
mean, k might be a city for aught the traveller knows to the 
contrary. It stands, half hidden among trees, in the rich and 
diversified vale. On the north rises the mountainous rock of 
Craigdarroch, luxuriantly wooded with birch, and divided oiT 
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r from the bounding mountains of that side of liie valley by the 
I wild and anciently impregnable Pass of Ballater. Beyond the 
' river, amidst an infinite variety of slopes and wood, is seen the 
.tall old hunting-tower of Knock ; and, behind it, distance rises 
over distance, till the prospect is terminated by the long and 
shivered front, and {when I saw it on the 15th of October last) 
the snow-covered ridge of Loch-na-gar — the nurse of the sub- 
lime genius of Byron, who, in his beautiful little poem, so en- 
titled, still 

' Slgha for the valley of the dark Loch-na-gar.' " 

At the Bridge ofGairden, over the water of Gairden, a short 
distance from the granite pass and iiill of Ballater, oljserved 
strata of hornblende-slate, hornblende-rock, micaceous gneiss, 
quartz-rock, more or less traversed by granite veins ; and near 
to this, Dr Macknight discovered a fine junction of the great 
central granite with the neighbouring strata. From Gairden 
Bridge, by Abergeldy, to Crathie, the rocks are red and grey 
granite, syenite, primitive greenstone (diorite), hornblende- 
rock and slate, also micaceous gneiss, hornblendic gneiss, and 
quartz-rock, with much disseminated felspar. The granite at 
Crathie appears to extend onwards to Loch-na-gar. At and 
near the kirk of Crathie there is a fine display of syenite and 
hornblende rocks, and in the syenite there are numerous im- 
bedded contemporaneous masses of hornblende, which at first 
sight might be confounded with fragments. Near to Crathie, at 
Monaltrie, there are veins of fluor-spar in granite. Beyond 
Crathie, towards an inn, called, I think, Inver, the rocks are 
still quartz-rock, with gneiss, hornblende-rock, bluish-grey gra^ 
nular foliated hmestone, and granite, alternating in beds. Be- 
yond Inver Inn a great body of red granite makes its appearance, 
which continues in a line parallel with one of the boundaries of 
Loch-na-gar. It is to be seen crossing the highway, and forming 
a continuation with the granite of the mountain just menlioned. 
This granite is succeeded by a series of strata of quartz-rock, 
gneiss, mica-slate, hornblende-rocks of various kinds, granite, 
and limestone, which form the Lion''s Head and other hills on- 
wards to the Caaileton ()f Braemar. At Castleton there is a 
good inn, which is a great convenience to the geologist who 
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may wish to remain here some weeks studying the numerous 
very intercBling gcognostical pheDomena, eo ahundanlly exhi- 
liitcd ia this niagDiticcnt highland district. 

Sir T. D. Lauder, describing this part of the country, says, 
The m^nitude of the features of Braemar, where the im- 
ise extent of the pine forests, and the huge bulk of its tinw 
give quite a Swiss character to the country — the rapidity 
Jllid wllduess of mauy of the streams— tlicir craggy channels— 
the infinite variety displayed in llie grouping of their birche% 
and picturesque firs, often partially interposing their deep greea- 
mantles before the white foam of the water-falls — and llie acci- 
dental glimpses of the misty mountain-tops caught between, 
them — combine to form an endless variety of pictures, such 
arc to he met with among the upper alpine r^ons ; wtuls^ 
about upper Mar Lodge, Invercauld, and Ballater, we hav« 
the wide and cultivated valley — the sublime outline of boundH 
ing mountains, their boltl and rocky fronts starting forward ia^. 
to individually prom'ment masses, hung with woods — their deep 
and shadowing recesses, and their levels and slopes, and varieil 
knolls, where even the very buildings are found calculated 
bring bade the recollection of many a lovely Swiss valley." 

Casdebm.-^-To give a detailed account of our numerons ob* 
servatiixis in this part of Scotland, and to jwint out how tbo 
great moss of grarute of the Cairngorm group, Loch-na-gar» 
&C., is distributed in regard to the neighbouring gneiss and 
other BtraLi, would require many plates, a good map, and mucli 
more space than can be afforded in a periodical work. We must 
therefore rest satisfied by mentioning a few of the arrang«meD^ 
that occur around the Castleton. The rocks immediately besidej 
the inn in the Clunie, or Cluanadh Water, are the following; 

The uppermost rock is a granite, composed of ash-grey fci. 
spar and quarts, with a little mica. It forms a bed varying 
Sickness from a few feet to several yards. It rests upon strata. 
tA gneiss, Iwrftbktuk-rockand slate, and quartz rock; and these 
latter rest upon, and alternate with, bluish-grey grantilarJbUak 
ed limeslone. This limestone is in some places mixed with cod» 
temporaneous portions of hornblende slate, just as the granite 
is found inteniiixed with portions of hornblcndc-siate, and the 
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slate wit]i portions of granite. In several places veins and 
imbedded masses of granite are observed mingled with the other 
strata, and again portions or fragments of these strata in the 
granite. 

LioTi's-Head. — This hill occurs on the road between the Castle- 
ton and the bridge over the Dee, near Invercauld. At the 
bridge the strata of gneiss and hornblende rock in the bed of 
the river are traversed by veins of granite ; and, both above and 
below the bridge, the slaty rocks in the bed of the river exhibit 
interesting displays of the granite veins traversing them. The 
base of the LionVHead exhibits an alternation of granite and 
quartz. A road cut in the hill winds round it, and leads 
down into a valley which brings us again to the Caatleton Inn. 
In the direction of this road, the structure and materials of the 
hill are well seen : they are alternating beds of granite, quartz- 
rock, gneiss, and limestone. The beds of quartz are frequently 
several yards thick: they exhibit, by their intermixture with 
mica and felspar, a gradual transition into granite, and fre- 
quently arc traversed by contemporaneous veins of red fel- 
spar and of red granite. The granite, which alternates in 
beds with the quartz-rock, is cither red or grey, and is 
composed of felspar, quartz, and mica. It is sometimes so 
intermixed with the quartz-rock, that it is difficult to say 
which is the predominating rock. Veins of it shoot through 
wid across the quartz, and also the gneiss. The gneiss alter- 
nates with the quartz and the granite, is often intermixed with 
them, and veins of both traverse it. Portions of gneiss occur 
imbedded in the granite, and of granite in the gneiss. The 
limestone is bluish-grey in colour, composed of large and small 
granular concretions, and occurs in beds several feet in thick- 
ness, that alternate with the granite, gneiss, and quartz rocks. 
In the road leading through and down the glen to the inn, the 
same rocks and arrangements occur. 

Loch-na-gar. Lake of the Precipice. — On adelightful morn- 
ing in August, we staitcd early from the Castleton, for the top 
of this mountain. After a long and fatiguing ascent through a 
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fir wood, we gained ihe open Lrow of the mountain, from whence 
we ascended with more ease and less annoyance to the Gumtnil, 
The view from this elevated point is sinking and extennve. In 
one direction our view extended to the sea at Aberdeen ; in so* 
other the vast granite group of Cairngorm, with its well-known 
summits, viz. Bin-na-iiiuick-dui, Cairngorm, Bin-na-buird, Bin 
Aven, rose before us in massive magnificence : to the south, in 
the distance, rose the trap-hill named Dundee Law, the trap 
cones of the Lommonds in Fifishire, and the beautiful por> 
phyry range of the Pcnllonds near Edinburgh ; and, towardi 
the west, the wild and rugged alpine country of Athole and Ba- 
dcuoch added to the interest of this varied scene. Around thft 
mountain, we observed several frightful caries, bounded by 
dreadfully ru^ed precipices. We descended into one of them 
in order to examine the snow which it contained, — snow which 
remains all the year round. The mass of snow was thirty yard^ 
square, several feet thick ; at the surface its texture was looa^ 
but below was hard and composed of granular concretions, an4 
had much of the glacier character. We met with parties o^ 
ti^taz diggers in search of the topaz, beryl, and rock-ci-i/slai^ 
which occur in this and other granite mountains of the district^ 
in the granite, either in drusy cavities or as disseminated crystali; 
The topaz diggers find the gems only in tJie alluvium, or broke^ 
granite, and generally in that covering the bottoms of cories, oi; 
spread round the foot of the higher granite summits*. It w 
interesting to observe the various modes of weathering of th^ 
granite here mid in other parts of the granite mountains of this 
distiict. Some kinds, on exposure to the air, display the glo* 
biilar, others the columnar, and frequently the great tabular, 
concretions exhibit a tendency to the slaty arrangement. All oB 
them break down in a longer or shorter time into gravels, sands, 
snd days. The phenomena exhibited during the weathering of 

• Those, Dr Macknlflht remarlca, who employ themselveB in searching fi»i 

the goma, pay the proprietors a gmall rent for the I!l)ertj of searching. Thar 

I pvt of the Cairngomi group which lies to the east, and is t-ulleU Ben-Ave%,< 

rfa at present reckoned the most produotivc, yielding the proprietor abouL 

>r I. SOO a-year. The field is said now to be nearly exhausted.^* 

jFide Wemerian Memoirs, ruL iii. |)p. 117, 118. 
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r ihe rock depend partly on tlie original texture nnd composition of 
the mass, partly on the action of the atmoEphci-c and of the sub- 
' terraoean water and gases. When the felspar of the granite 
contains little alkali or calcareous earth, and the mass is com- 
pact, it is a very durable stone ; but when either the felspar 
contains much alkaline matter, or the mica much protoxide of 
iron, the action of the atmosphere and water containing oxygen 
and carbonic acid, on the ferruginous and alkaline ingredients, 
tends to prfiduce the disintegration of the stone. As the nature 
of the gaseous matters that rise through the fissures of the gra- 
nite rocks in this quarter have not been examined, we cannot 
say how far these may assist in breaking down tlie granite *. 

Glen tW&k/er.— The granite continued to accompany us, with- 
out any intermixture of other rock, until we reached an eminence 
named Muckle CaJrn-taggert, when large loose blocks, and even 
jixed rocks of hornblende-rock and siate made their appearance. 
These were traversed by veins of granite, often of considerable 
size. These rocks are probably ranged alongside the granite, 
imd may be a continuation of the slate-rock observed at the 
bridge over the Dee, at the foot of the Lion's-Head. We now 
descended into the wild Glen Callader, and walked by the river 
which flows through it to the mouth of the glen, where Callader 
water flows into the Clunie water. The bed of the river exlit- 
bits numerous displays of the phenomena that occur where gra- 
nite is associated with slaty primitive rocks, and, for its extent, 
no glen in Scotland is more remarkable, not even the famous 
Glen Tilt. We examined with great care a succession of alter- 
nations of slate rocks, as common hornblende-slate, micaceous 
hornblende-slate, mica-slate, and gneiss with apparent beds of 

■ It ia worth/ of notice, that the proportion of carbonic acid in Ihe at- 
raoaphere, according to the oliaervations of Sausaure, the son, are not alvajs 
the same. Over a net soil, the atmosphere contains less carbonic adil than 
over a dry one ; more carbonic acid exists in the aii durii^ the nifjht tlnn 
during the d«y ; the superior strata of the atmoBphere contains more carbonic 
add tbaD the inferior ; and, Usti;, a violent wind generally augments t-be 
carbonic aciil in the lower strata of the atmospbere, during the day, by the 
InteEmixture of the lower and upper aerial strata, and sometimes by the wind 
blowing from a dry ijuarter. 
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\ granite, some of these several hundred feet thick. From these 
[' beds of granite, veins of the same rock shoot out on both aids 
I into the bounding slaty strata. In other parts, distinct veins of 
Igranitewereobserved waving through the horn blend e-sl ate. We 
I Also examined particularly the effects of the granite-rock on tha 

lubstance of the slaty strata, and their different positions, 
P AHinected with the intrusion of the granite. It is worthy of rfr 
nark, that, in some veins, one part of the rock was quartz-rock, 
like that of the Lion's-Head, while other parts were composed 
of red or grey granite. The micaceous hurnblende-slate is used 
as a roofing material, clay or roofing slate not occurring in this 
district •. 

Having reached the mouth of the glen, we continued our 

examination along the course of the Clunie water, and the hills 

that bound it, to the Castleton. Tiic stratified rocks in this 

direction we found to be mica-slate, quartz-rock, gneias, 

, liomhiende rock and slate. Among these, in the form of veini^ 

wot in apparent beds, that is, in branches of veins, and varying 

wisi size from a few feet to many yards in breadth, and many ftu 

thorns in extent, we noticed granite, felspar-porphyry, granitsi 

porphyry, and hornstone-porphyry. The slaty rocks exhilnt 

many interesting varieties of structure, which our limits will not 

allow us to describe. In some places the gneiss was disposed 

as represented by this figure. 




• Shell-marl is met with in ihe glen in small quantity nn the side of Lodf 

1 CUlatter, conaeiiuenlly at a very considerable height above the sea, althou^ 

B4M 30 high OS the sbetl-inarl on the mountain uf Bcn-i-gloe in Glen TUb 

tr T. I). I^auder mentions shell-marl, in whicli, ns ia ofl:en the case, lacux 

trine anil land beliees, &c. are intermixed, at a great height, in the &na of 

Inchrorj, in Glen Aven. 




From Custldon to Mar Lodge — FaM of the Dee— Across 
the Mountains to Avicmorc. — Tlie country from CasCleton to 
Mar Lodge abounds in stratified quartz-rock, which is often 
micaceous, thus passing into mica-slate, always with imbedded 
grains and crystals of felspar, and passes into gneiss. These 
strata, as is the case in the Lion's-Head, Glen Callader, and 
Clunie Water, range from NE. to SW. and dip under vari- 
ous angles, 45" and upwards, to the SE., and are traversed 
by veins of granite and of felspar- porphyry. We visited 
from this the cascade called the Linn, or fail of the Dec 
where the river flows through a deep and narrow chasm in 
mica-slate rocks, over which an alpine wooden bridge is thrown 
at a height of 30 feet above the stream. From this point up 
the course of the Dee to its head, there is a path which leads to 
the rugged tract that strikes across the Cairngorm group to 
Roth iemu rebus. The same slaty quartz-rock, mica-slate and 
gneiss, with alternating and intersecting felspar porphyries and 
granite, prevail here as lower down the river. The path across 
the mountain is wild in the extreme, and difficult to travel, being 
encumbered, or rather blocked up, by enormous masses of gra- 
nite, which have fallen from the neighbouring granite cliffs. On 
descending from the summit-level towards Rothiemurchiis, 
tbrough remnants of the great central forest of Scotland, we at 
length leave the granite, which is replaced by gneiss strata, that 
accompany us onwards to Aviemore, 

BeiMia-bmrd, or Table-mountain. — On visiting this wild 
masMve granite mountain, wc walked in the direction of Mar 
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Lodge, and crossed a bridge over the Cuach or Qurach • waier, 
at which latter place the strata ore the usual gneiss and quartz- 
rock, but here in nearly horizontal strata. From this, walked 
across the hills to the base of Ben-na-buird, the strata the whole 
way praviog to be gneiss, frequently passing into quartz-rock. 
For a considerable dbtance the strata were but little inclined, 
but as we approached the granite of Ben-na-buird the inclination 
became considerable, and the dip, not as in tlie ca^e of the lower 
parts of this district to the SE., but to the NW.— the direction 
SW. and NE. Near the head of Quoieh water examined the 
gneiss strata, where nearly in contact with the granite, and found 
them dipping NW., that is, towards tlie body of the mountun. 
The scenery around the upper part of this stream Is overpower- 
ingly dreary and desolale : on the one hand lofty, rugged, and 
bare granite cliffs and precipices ; on the other, grey roundi^ 
hills, sparingly clothed with a meagre-looking heather. The 
granite continues to the summit of the mountain, exhibiting the 
usual characters of the Cairngorm granite. 

During the tremendous days of the 3d, 4th, and 27th of Au- 
gust 1829, the whole of the wild granite region of Caimgorni 
was violently assaulted by the flood and the storm, and exhibited 
scenes of fearful atmospherical agitation, and of the mighty 
power of the waters lot loose on its magnificent summits — ridges 
-—cliffs and glens — far exceeding in violence any thing re- 
membered by the oldest inhabitant of those regions, where in. 
deed every season these powers of nature are exerted with an 
energy unknown in the lower parts of the country. Sir Tho- 
mas Dick Lauder informs us, that during these storms the 
subterranean water freqtuntlij hurst out loitk great vidleiice. 
" The red granite hill of the Muckle Glaskatdt, nine miles to the 
north-west of Invercauld, is about 3000 feet high, and of steep 
ascent on all sides, the surface being covered with immense 
masses of rock and granitic sand. On the north side, and at 

• " CuHch is a drinlting cup, and tbe river i» eo called from the drcular 
holes worn in the Blaty rocks near where the briil)(e stood. Tradition navs 
that the Earl of Mar, and his followers, used to rest here, as thej~ returned 
from the chase, and to drink, mixing their liquors with the pellucid water, 
for wliich thia river is remarkable. One of these holw is still called The Earl 
of Mar't Pimch-boal." 
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about a (bird of the way from the summit, no kss than froii> 
lirteen to sixteen of these openings iiave been madt.', varying in 
breadth from tliirty to forty yards. Each of these appears to 
have had an immense column of water issuing from it, which 
has cut a tract for itself to the very base of the mountain, into 
the Glashault burn. The ravines are all of them of very pecu- 
liar formatian. Their margins or sides arc completely defined 
by a fence of stones, raised considerably above the surface, 
something like that presented by the track of an avalanche. Dr 
Robertson of Crathie concludes, from the appearances, that llie 
water burst from the bowels of the mountain in repeated jeta, 
rather than in one continued stream ; and such wo know to have 
been the case at Tomaniird, Some of the stones on the sides 
are of great size, and must have required a powerful force to 
have placed them there. None of these appearances existed 
previous to the 3d and 4th of August, but were noticed im- 
mediately afterwards. They are by no means confined to the 
Jfuckle GlaakafiU, being observed of greater or lesser magni- 
tude by Dr Robertson in all the hills he had an opportunity of 
examining. To have stood in the midst of a solitary amphi- 
theatre of these wildernesses, with all the elements warring 
around, and to have beheld the mountain sides heaving, and 
these ' fountains of the great deep broken up,' and their streams 
sent forth as messengers of Almighty power, would have 
been inconceivably grand." At page 906of the same workisthe 
following account of another burst of subterranean water ; " Be- 
fore leaving the district of Aberncthy, I have to notice a won- 
derful ravine formed in the side of Bein-a-chavirin, near the 
Dhu-Luchan, above the bridle-road from Strathspey to Braemar, 
and a quarter of a mile from the march of that country. It ex- 
tends a mile in length down the steep slope of the mountain, is 
from forty to fifty yards wide, and of proportionable depth. Its 
former contents are now spread all over the base of the hill, co- 
vering an immense surface. The mountain side was formerly 
an entire and beautiful green sw*wd, and there was no stream 
or spring there ; but the new channel is now occupied by a rilj, 
the remains of the tremendous burst of subterranean water that 
occasioned it. Soon after it took place, a man pasang on horse- 
back, who was not aware of the water-charged and unstable 
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nature of the debris that had fallen from it, got so entangled in 

it that his hnrsc broke its leg, and soon afterwards died.^ 

To this mode of action of water, we have always referred the 
frightful ravines, that commence not at the top, but on the ac- 
clivities of hills, in many jiartiy of Scotland ; and of which there 
are examples near to Edinburgh, in the mountains between 
Noble House and Moffat. But not only water bursts out ham 
the rocks in the manner already mentioned, but air also niEhes 
forth with incredible violence through the rents and fissures of 
the mountains. The strange and fearful noises heard tluring 
the rajjing and howling of the tempest, may at times be in part 
traced to these emanations from below. 

The tumult and noise of the flood and storm in our High- 
lands, are thus foreibly pourtrayed in the " Account of the 
Great Floods of 1899 :" 

" On the evening of MonJay the 3d of August, we were 
roused, while at dinner, by the accounts the servants gave us of 
the swollen state of the rivers, and, in defiance of the badness tS 
the night, the whole party eallied forth. We took our way 
through the garden, towards our favourite Mill Island. ' John,' 
said I( to the gardener, as he was opening the gate that led to 
it, ' I feai- our temple may be in some danger if this goes oa. 
* Ou, Sir, it's awa' else T replied he, to my no small dismay ; 
and the Instant we had passed out at the gate, tlie Divie (river) 
appalled us ! 

" I>ooking up its course to where it burst from the rocks, it 
resembled the outlet to some great inland sea, that had suddenly 
broken from its bounds. It was already 8 or 10 feet higher 
than any one had ever seen it, and setting directly down against 
the sloping terrace under the offices, where we were standing, 
it washed up over the shrubs and strawberry-beds, with a strange 
and alarming flux and reflux, dashing out over the ground 
or 15 yards at a time, — covering the knees f>f some of the party, 
standing, as they thought, far beyond its reach, — and, retreat* 
ing with a suction, which it required great exertion to resist. 
The whirlpool produced by the turn of the river, was in 
places elevated 10 or 12 feet above other parts of it. The flood 
filled the whole space from the rocks of the right bank on the 
cast, to the base of the wooded slope, forming the western boun- 
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dary of the Mill Island, thus covering the whole of that beau- 
tiful spot, except where two rocky wooded knolls, and the Ot- 
ter's Rock beyond them, appeared from its eastern side. The 
temple was indeed gone, as well as its bridges, and four other 
rustic bridges in the islantl. Already its tall -ornamental trees 
had liegiin to yield, one by one, to the pressure and undermin- 
ing of the water, and to the shocks Ihey received from the beams 
of the Dunphail wooden bridges. The noise was a distinct 
combination of two kinds of sound ; one, an nniformly conti- 
nued roar, the other like rapidly repeated dischai^es of many 
cannons at once. The first of these proceeded from the vio- , 
leuce of the water; the other, which was heard through it, and, 
as it were, muffled by it, came from the enormous stones which 
the stream was hurling over its uneven bed of rock. Above all 
this was heard the fiend-like shriek of the wind, yelling as if the 
demon of desolation had l>een riding upon its blast. The leaves 
of the trees were stript oflf and whirled into the air, and their 
thick bougiis and stems were bending and cracking beneath the 
tempest, and groaning like terrified creatures, impatient to 
escape from the coils of the watery serpent. There was some- 
thing heart- sickening in the aspect of the atmosphere. The 
rain was descending in sheets, not in drops, and there was a pe- 
culiar and indescribable lurid, or rather bronze-like hue, that 
pervaded the whole face of nature, as if poison had been abroad 
in the air. The flood went on augmenting every moment, and 
it became difficult to resist the idea of the recurrence of a. gene- 
ral deluge. We could not prevent ourselves from following it 
out, and we fancied the waters going on rising, till first the 
bouses, and then the hills of the glen, where we had so long 
happily lived, should be covered ; and all this in spite of our 
reastm, which was continually prompting us to stifle such dream?. 
But, indeed, even reason was listened to with doubt, where we 
saw before our eyes what was so far beyond any thing that es- 
|)erience had ever taught us to believe possible." 

We ascended from Quoich Water, and clambered and walked 
over a dreary and stony heath-covered wilderness, to the road 
leading tolnvercald. The prevailing rock was gneiss, often'alter- 
nating with quartz, and in which the strata were still dipping to 
the N W. The road down to the Dee opposite to Castleton, was 
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acrotis gueiss, in st^VLTul |)laci.'s tULenialing witli fe)sp{ir-poN 

phyry, UDtl also lru\ ereetl by it in llif form of veins. 

Walk from Cailkion to Splttal ofGkn-Skcc and Bltur-Gowrie, 
In our walk'froni the Castlelon to Blair-Gowrie, we (ravelled 
paraUul with the Clunie ivaier to its source. Atwut 6ve tnilet 
odJ a-half on the way, there is an inn named Newliig^ng, ■ 
<»>DVcaiciit huhiDg place for tltoee who may wish to explore the 
mountains in this quarter. The gneiss, and other primitive 
t^laty rocks, appeared to form the mountains on both ^des of the 
valley. In many places veins of porphyry and granite wen 
observed traversing tiiem, or branches running parallel with the 
strata thus appearing like beds. At a place named GontsV 
oraig, we observed a vein of porphyritic granite, 40 feet wide, 
traversing the strata. In the neighbourhood of tlie inn tht 
prevailing rocks are quartz-ruck, hornblende-slate, hornblendfc 
rock, porphyriiic iiombk-nde-rock. Of these, the quartz-rock,, 
with subordinate mica-slate, was the most abundant. Of th» 
rock it may be remarked, that here, as in many other places, it 
has disseminated through it iron-pyhics, which, by decompoa> 
lion, communicates to the surface of the rock a yellowish-browa 
i'ulour. Beds of bluish-grey granular foliated limestone, altcfw 
nating with the other strati^cd rocks, were observed. All thew 
rucks are more or less intersected and alternated with fdi^xw 
porphyry; and this porphyry, where in contact with the micfr 
sUUe, has a blackish colour, and the slate is changed in its nature 
In our coiurse onward, before reaching the summit of the 
mountain on whicli is the wafer-skcd (divortia aquarum) that 
weparates Aberdeenshire from Perthshire, we noticed several 
beds of bluish-grey granular foliated limestone, with mica-^abe^ 
chlorite-slate, and hornblende-rocks, traversed by vans of f*^ 
spar porphyry, and also alternating in beds with that rock. 
Having reached the highest part of the pass, the line of demar- 
cation of the two counties, we now descended a rapid acclivitj 
into the valley named Glen-beg. The strata were mica^shite, 
with the usual SW. and NE. direction. Near the foot of liat 
acchvity we observed, at a little distance, several large beds of 
felspar-porphyry, and also of bluish-grey granular foliated limfr 
stone. T]ie country, whicli had lioen hitherto bleak, improved 
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a appearance as ve approached Tomboy, the inn ol' the Spittal 
of Glen-Shee. The situation of the Spittal is benuliful, — the 
surrounding hills greert, the valley wide and ornamented with 
cultivated fields and wood *. After leaving Tonibey the hills 
become gradually lower, the valley wider ; but, in some places, 
the sides of the hills are extremely rongh, owing to the vast 
number of blocks of mica-slnte spread around. In the mica- 
alate there are beds of chlorite-slate and bluish-grey granular 
(bliatedUmestone; also beds of hornblende-rocks and hornblende- 
nlate, the outgoings of which frequently project above the miira- 
slate, forming rough and picturesque cliffs in this and in tJio 
neighbouring Strath Ardle, The mica-slate, as we walketl on- 
wards, is at length succeeded by clay-slate, which, like the mi- 
ca-slate, ranges NE. and SW., and dips to N. 25" to 40". At 
the bridge of Caley, conglomerate and old red sandstone make 
their appearance in nearly horizontal strata, resting upon the 
outgoings or upper ends of the strata of clay-slate, which latter 
rocks are inclined to the south at an angle of 70°. The conglo- 
merate is composed of rolled pieces of porphyry, amygdaloid, 
quartz, mica-slate, clay-slate, and hornblende-rock. The masses 
are frequently the size of a man''^ head, even, as is the case with 
the amygdaloid, several feet in length. At the line of junction 
of the clay-slate and red sandstone, we observed fissures in the 
slate Blled with sandstone, and at times are disposed in such a 
manner as to give the masses of slate somewhat the appearance 
of conglomerate. These secondary sandstone and conglome- 
rate rocks extend down lo Blair-Gowrie. 

The water of Ardle passes Blair-Gowrie, and in its course 
displays good sections of the strata of the district, which are red 
sandstone and conglomerate. The masses in the conglomerate 
vary in size from that of a j>ea to a man's head, and larger; 
are principally porphyry, with annygdaloid, quartz, and mica- 
slate. The strata dip to the SW, and direction NE. and 
SW. The finest display of the conglomerate is at Craig-IIall, 
at the time we visited it in the possession of a particularly inte- 
resting and delightful old lady, Miss Rattray, but now tJie seat 
of Baron Clerk Ltattray, The reiiidence is perched on a tre- 
■ Dr Mackiiight met with a bed of an iLiijiure f^mphite, in mica-ahte, liall' 
aeailesoutboftbe inn of Tombey VOe WeTn. Mem. vol. iii. p. HI. 
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mendous prct-ipke, from which are seen the stupendous walls of 
conglomerate, that bound this part of the water of Ardle. In 
the conglomerate we observed large masses and veins of amyg' 
daloid ; but liere, as at Blair-Gowrie, the predominating masses 
are of porphyry. 

We now turned westwards and visited Fortieth, the seat of 
the Very Rev. Principal Baird, delightfully situated on the ade 
of the Loch of Ctunie. In this route we passed several lakes, 
on the banks of which we observed shell-marl of various inte- 
resting kinds, and also different species of lacustrine shells. 
The strata arc conglomerate and old red sandstone^ ran^ng 
NE. and SW,, as is the case with the clay-slate on which these 
deposiics rest. To the south of Forncth, we visited the lime- 
stone quarries of Gourdie, which are particularly interesting on 
account of tlie change of the compact limestone into granular, by 
the action of the trap-rocks which are intermingled with it. 
From these quarries we walked to the Craig of Clunie, which 
we found to be the outgoing of a great mass of trap, in some 
parts greenstone, in others porphytitic. It is said to be about 
600 feet high. It rises through the red sandstone, and pro- 
bably is disposed partly as a vein, partly as a bed. To the west- 
ward of this Plutonian mass, on tlie property of Sir Alexander 
Muir Mackenzie of Delvin, we observed in the red sandstone a 
conglomerated limestone, resembling some varieties met with in 
tlie red sandstone at the bottom of the Mid- Lothian coal-Seld. 
From this point to the Craig of Stcnton, on the river Tay, 
some miles below Dunkeld, the red sandstone and conglomerate 
were the prevailing rocks. The Craig of Stenton is a Plutonian 
mass, resembling that of the Craig of Clunie. Near the Craig 
we examined some beds of conglomerate, in which the porphyry 
is still the predominating rock. From this we went on towards 
Capiith, where we crossed the Tay by a boat ferry, and at 
some distance visited GJUy-bum sandstone quarry. The sand- 
Stone is of a grey colour, horizontally stratified, and the strata 
from two to six feet thick. Thebfidgc at Dunkeld isbuUt of this 
sandstone. We next visited the Linji qfCampsie. Here the 
river Tay forces its way through and over rocks of a vein of ba- 
saltic greenstone. Direction of the vein E. and W. It is 14 
feet wide, and cuts across strata of red sandstone. It appears 




r 



■) Blair-Goin'rie and Perth. 387 



intersected by a van of newer greenstone. Some miles lower 
down llie Tay, at Thistle Bridge^ we noticed another linn or 
fall of the river, caused by a vein of greenstone crossing the 
tiver. The sandstone all around red, with beds of red marly 
slate, which, like the sandstone, exhibits green streaks, and cir- 
cular green and grey spots. This old red sandstone continues 
onwards to Perth, being in its course variously intersected and 
disturbed by veins of dolerite and other trap-rocks. 

Id this line of walk, as in that from Abf^deen to the head of 
the Dee, the zoologist and botanist will find much to interest 
them :— the lover of insects will ramble in a country, the ento- ■« 
mology of which is nearly unknown— the botanist will not go 
unrewarded : if he has merely a passion for rare plants, he wiU 
be gratified ; if he aspires higher — if he is desirous of tracing 
plants from the sea-coast to the summits of the most lofty land 
ID Britain (Cairngorm), and from thence down to the low land 
leading to the Firth of Forth ; and if he endeavour to connect 
their aspect and distribution, with rock, soil, exposure, climate, 
and height above the sea, he will procure for himself the most 
varied and multiplied enjoyment, and will be doing what has 
not been done before, in this or in any other district in Scot- 
land. In this tract the ornithologist and the ichthyologist will 
not travel in vain ; and even the conchologist will, if he is dis- 
posed to collect and determine the species of land, river, and 
lake shells, return home with a store of facts of a very inter- 
esting nature. 



Descriptive Memoir nf Ike Imperial Forest of Bialoteieza. By 
the Bahon bk Bkincken, Conservator in Chief. 

One of the most important and singular remnants of ihc pri- 
meval forests of Litliuania is that of Biahwiesa, formerly the 
private domain of the kings of Poland, and now the iniperiiil 
properly, in the district of Pruzany, in the government of Grod- 
no. It comprises tiie immense forest which extends from the 
River Bog to the heights, near the town of Osla, from noilh to 
south, at the southern extremity of which is the hamlet of Hai/~ 
nowext/na. The forest forms an uninterrupted mass, 31.5 miles 
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long, 37 broad, and 112 in circuit, situate from Lat. 62° 29' 
to SS* 51' N., Long. 41° la to *S° W. By the most correct 
measurements, its superficial extent amounts lo 10S.01 square 
miles, or 489,103,187 Prussian acres ; the portion which i« pri- 
vate property amounts to S3.75 square miles ; so that the whole 
forest may in round numbers be estimated at 13d square (Eng.) 
miles— «n uninterrupted expanse, exctpt by a few cultivated 
spots. The cold and dry east and north winds, in conjunction 
with the great extent of the forest, give lo the climate much 
greater severity than under the same parallels in Germany and 
England. The mean temperature of Lithuania does not ex- 
ceed 5° 4' A., although it has been much ameliorated by the 
progress of culture ; the mean temperature of the forest of Bio- 
lowieza may be 5". The three regions into which Count Pla- 
ter divides the kingdom of Poland have respectively a tempera- 
ture of 5° 5', 6°, and fi^S' R. Compared with the north of Ga"- 
many, their spring is late and short ; summer is rather early, of- 
ten cloudy and stormy, at one time cold, at another of intoler- 
able heat. Autumn partly supplies tJie want of summer, for il 
is serene, dry, warm during the day, cold only at night. Most 
of the grains and fruits of northern Germany, however, thrive 
very well when properly cultivated ; they only ripen slower, and 
the later varieties often do nut ripen at all. In the immediate 
proximity of the forest the temperature is lower, and harvest 
from eight to fourteen days later. Innumerable streams take 
their rise in its interior ; the river Narew has its source thtrej 
and the Narewska flows through it : both are navigable for 
boats in the forest, the former nearly to its origin. The soil is 
level without any elevations, and consists principally of sand, 
and was evidendy, from the lakes and other geognostic charac- 
ters, at some former ])eriod either the bottom of the sea, or con- 
stantly exposed to frequent and extenave inundations. In the 
forest the sand is more or less mixed with clay ; in the lowet 
ports, and particulai-ly by the sides of the streams, there is 
found a black friable soil, but which is not true peat ; the only 
true peat-bog is that from which the Narew takes its rise, and 
which extends for several miles exterior to the forest. The 
more elevated portions of ground are covered with a thick layer 
of vegetable earth, and may be compai-cd to very fruitful oae^ 
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interspersed io the uniform expanse of saiid, and only bear a 
proportion to the latter of 1 to 4. A ferruginous earth is the only 
mineral deposit which is explored by the natives. Amber has 
not yet been discovered, but it probably exists. According to 
the statistica of Count Plater, amber is found in Poland, of 
remarkable beauty, and considerable quantity, in the deposits 
of brown -coal. 

The chief place ia the village of Bialowieza, situate nearly in 
the centre of the forest. It consists of a church, fifty-six dwell- 
ing-houses, and an inn. Augustus III. of Poland built on 
the height at this village a hunting seat, which was enlarged 
by Stanislaus Augustus. Besides this, there are in the forest 
two hamlets, which have been lately erected. On the other 
hand, round its exterior, there are twenty-four villages and 
hamlets, which are all connected in some way or other to the 
forest, and are under its local jurisdiction. All the houses con- 
sist of logs of wood piled upon one another, and the roofs 
are covered with boards or shingles. The inmates are as 
unpretending as the dwellings, and as rude and uncultivated 
as the surrounding wilds. They are of Kusso-Polish de- 
scent, and are simply clothed ; the only covering for their feet, 
for example, are sandals of the wood of the lime-tree. They 
prefer to the agricultural occupations, which are followed by 
their neighbours, a wandering forest life, which furnishes them 
with honey, wild fruits, edible mushrooms, and pasture for 
their cattle; they are, consequently, very expert as foresters 
and hunters, on which account all the imperial huntsmen and 
foresters are chosen from among them. Five villages are exclu- 
sively set apart for the service of the forest ; their inhabitants 
must fell the wood, collect winter fodder for the wild animals, cul- 
tivate the fields of the foresters, and employ themselves in hunt- 
ing. The inhabitants of the other forest villages must also do 
service in the chase, so that 2000 individuals can be brought to- 
gether for this purpose. None of these people have any proper- 
ty in the forest itself ; the fields from which they get their bread 
are the property of the crown, but they have pastur^^e in abun- 
dance, and can make use of the wood for fire and building free 
of expense. In the whole district there is no manufacture, nor 
process for the better working of the timber : there is no saw- 
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mill nor gloBB-liouso ; seldom is any man met with on the road; 
and in the innermost recesses of the fi»est not even the art of 
the wood-cutter is put in praclice. There is even a district of 
15,000 acres, or nearly two square miles, which bears the name 
of " Nicseanoic^ that is the " Viiknown region^ because it is 
rendered quite impassable from the multitude of trunks of trees 
rooted up and crossing one anoiher in all directions. These 
wilds are peopled by a great variety of wild animals, such as 
the aurochs, elks, boars, roes, beavers, bears, lynxes, and 
wolves, 

European culture and rational forestry have had no influence 
on this forest. The Scotch pine ( Pinna sylvestris ), which ia 
the north of Europe extends from Lat. 51° to 70^, covers four- 
fifths of the surface of the wood, where the sand predominates ; 
it is the principal tree, as in all the Sarmatian plains. Next to 
it is the silver-fir (P. pkea, Duroi^, which principally thrives 
on cold, heavy, and marshy soil, where it attains to the most 
advanced age, without becoming wckly or porous, and differs in 
this from what is observed in southern Europe. The sUver-fir 
in the forest of Bialowieza only grows in these its favourite 
soils, and by the sides of streams. The entire absence of larches 
and common spruce firs {P. Lariw h. Abiea, DuroiJ is the more 
extraordinary, as these two species are not only found in othEs: 
parts of Poland on a soil with exactly the same constitution,, 
but also in 60° and 70° North Lat., in the governments of Arch- 
angel and Tobolsk. The larch, which is now seldom seen ia 
Poland intermixed with the Scotch pine, was formerly much 
moi-e abundant. The common spruce is still pretty frequent, 
and now and then forms whole forests; but in Poland the larch 
and spruce do not reach higher than the 52^ of Lat., which ia 
in accordance with the statements of Count Plater. According 
to this author, in the middle region of Poland, there occur 
cither isolated, or collected into small groups, the Pinua LariXf 
P. AJAes (Duroi.), Fagua sylvatica, Quercus pedunctdata, Acer 
phtanoides, Fraxinus excelsior, and Tilia grandifbUa. lo 
the wild districts, all these species are to be met with, partly in 
families, and partly mixed with one another, as oaks and beeches 
in patches of considerable extent. The spruce fir is common 
on the Jura limestone ', the silver-fir on clay-slate in the moun- 
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tains, in marshy places, between hard-wood, on the plains; 
larches on quaderaandstein. 860,000 Prussian acres, in lease, 
in Poland are covered by the common spruce, generally alone, 
at times mixed with red beech and oaks, and often rising up in 
gloomy shades, in which are aspens and birches. 

The tree most worthy of the notice of the botanist is the yew, 
Taxua '•" cata, in Polish Cis. On account of the utility of its 
wood it has become very scarce, but was formerly very common 
in Poland and Lithuania. Not only are there many villages 
whose names are derived from Cjs» but in the great forests there 
are well preserved roots of this tree, which bear out the suppo- 
sition tliat the trunks to which they belonged must have possess- 
ed great height and thickness. Even in the vegetable earth of 
the forest of Bialowieza there are old roots of the yew, although 
neither so numerous nor large. Among the hard-wood trees 
there are two common species of oak, the Q_uercvs Rohur and 
pedimcidata, in tolerable numbers, and furnishing magnificent 
specimens ; the former is the most common. The beech (FO' 
gxta sylvatim) is more abundant, and generally in the vicinity 
of the oak. This species bears the same relation to this district 
as the red beech (F. atro-rubvs, Duroi) to Germany, and both 
are distinguished from those of south Europe by their beauty 
and height. The entire absence of the red beedi in this forest, 
is another proof that geographic latitude does not invariably de- 
termine the limits of plants; as in Poland, where this tree 
is rare, we see some specimens on the northern frontiers of 
the kingdom ; in Lat. 53° 3', and in Lat. 5V, there are 
woods of it, extending even to some thousand acres. In the 
same latitude in Lithuania there is no trace of this tree. Ac- 
cording to Count Plater, the beeches in the whole kingdom of 
Poland cover a space of 45,000 Prussian acres. The common 
birch (Belula alba), is scattered through the whole forest. El- 
der, both the black (Alnua gluiitioaa) and the white (Al. in. 
carta), with a great variety of grasses, grow along the sides of 
the streams, and especially in the lower situations. 

The small-leaved lime (Tilia parvifoUa) is very common in 
the Sarmatian plains ; it was formerly more abundant, but even 
still forms large groups. The month of July is known in Po- 
land by its flowering at that period. It is very common in the 
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toteaX oi Bialowieza, and (here attains a very great age and 
« vaBt siae. The lai^lcaved lime {T. grandi/biia), on the 
contrary, is rare, not oiily in this forest, but in all the Sclavoni- 
an territory under this degree of latitude. The Bialowieza wood 
contains three species of poplar, tlie Poptihu niffra, aiba, and 
Uvmula. Two epedes of Pyrtt*, viz. the P. Malus and tijlves- 
trie, the wild apple-tree, and P. pyraater, the wild apple-tree, are 
pretty common, The wild cherry-tree, PriiTtus Padus, is rare. 
We meet with field maple ( Acrr campestre}, and the sycamore 
(A. pseudo-platamia); the pointed -leaved maple {A. platanoides} 
is wanting here, and is very rare in Poland. Of the elms there is 
only the UhnuB campestrh, and of the ashes only the Fra.vinvs 
excelsior. The service-tree {.Sorbtis Auaiparia), so common in 
the north, is neither found in this forest nor in Lithuania. 

Among the shnibs there arc wanting many of central Europe. 
The princi[)al which do occur are found on the stations of the 
hard>wood trees : the hazel {Ctmjlus Aveiiaita) is the mofit coni- 
nioH ; several species of SaHc ; three species of ivy and honey- 
suckle ; three species of Wutninu^t among which is the alpiwns; 
an unusual phenomenon ; the common privet is very frequent; 
dog-wood; the sloe; barberry; hawthorn; and common Guel- 
der rose ; ditterent species of Kunymug, as the vemicosHt^ 
which, in the south of Europe, is only seen on high mountain^ I 
IB found in Poland and Lithuania. There are several spcdes otm 
Rosa, Ribcs, and Atrtus ; the common juniper in abundanceiT 
mezereon, and wild rosemary, in abundance ; common ononi?^ ( 
and several s'pecies of bilberry. Hound the stems and stumplj 
are ivy and osier ; the misletou also is not wanting ; lastly, thBi 
heath {Erica, principally the vulgaris and TitraUx), forrat J 
the principal turf on the wide expanse of the forest. 

Although Gillibert* has described a great number of ^nta^ 1 
yet the botanist will find many others not mentioned by that | 
author ; as, for instance, several rare species of C/vnipamiia, tbfj 
C. piframiilaies, ihyraifiara, lil^lla. We observe also here thi 1 
Veronica sibiriea, aipma, and maritima, which do not occur iUM 
the woods of Poland. We may furiJier enumerate the Draco- 1 
eephaktm moMavwa, Pedieiiiaris sccptrum carolinum, Gentiana I 
amarellftt Saxifragtt hirculut, he. and several of tlic less conH | 

* Fbru Lilhuunicn, &<:• 
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mon species of Pyrolu- The gras&es are richly interiiiixed with 
the Anl/uwani/Mjn odoraiiim, known in nutiimn by the rich 
fragrance which it diffu^ci;. Si'vcral species of ferns, anil simi- 
lar plants, form large patelies in the thickest recesses of the 
forest, and in the open spaces. There are also many varieties 
of mosses, Hepaticee, Algte, and Fungi ; and in the districts 
with abundance of vegetable soil, there are botli kinds of truffle, 
the Tu(>er cibarium and albuiii. 

As the soil is in general divided into two principal poriions, 
that in which sand, and tiiat in which vegetable earth, predomi- 
nates, so there is this distinction between the kinds of timlKf; 
the former being principally covered with trees with linear 
leaves, as firs, the latter widi broad-leaved trees. The space iii 
which the fir predominates may amount to 81. 612, and that of 
the broad-leaved trees to S0,373 square English miles. 

In order to give an idea of the vegetation, and of the in- 
crease of single trees in this forest, we may subjoin tlie mea- 
surements of several trees, expressed in Prussian measure, which, 
though not the rarest, are perhaps the most remarkable in this 
forest 

Scoidi Pine, 190 years old. Height of the whole tree 130 
feet ; of the trunk 56. Lower diameter SS'.S ; of the last 30 
years 1'.7. Present contents 463 cubic feet ; 30 years ago 375. 
Annual increase 2.6 cubic feet. 

SUver-ftr, 190 years old. Height of whole tree 120 feet ; of 
the trunk 62. Lower diameter 48" ; of last 30 years 2. Pre- 
sent contents 781 cubic feet ; 30 years before G52, Annual 
increase 4.3 cubic feet 

Oak, 230 years old. Height of whole tree 80 feet ; of trunk 
72 feet. Lower diameter 4)8"; of last 30 years 2".S, Present 
contents 907 cubic feel ; 30 years before 725. Annual in- 
crease 6.0 cubic feet. 

Beech, 120 years old. Height of whole tree 80 feet; of 
trunk 45. Lower diameter 26".7 ; of last 30 years l"-7- Pre- 
sent contents 167 cubic feet: 30 years ago 126, Annual in- 
crease 1.4 cubic feet. 

B'tTch, 120 years old. Height of whole tree 100 feet; of 
imnk 44. Lower diameter 26".l ; of last 30 years 1 ".6. Pre- 
sent contents 163 cubic feet; 30 years ago 12C cubic feet. 
Annua] increase J. 2 cubic feet. 
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■ Maple, 110 years old. Height of whole tree 92 feet ; of (ht: 
trunk 51. Lower diameter94".l; oflost SOyears 3".5. Pteseat. 
coiiledts 162 cubic feet; 30 years ago 82. Annual im 
2.6 cubic feel ". 

These nieftsnrements of oaks, beeches, and maples, shew tbd 
the climate and soil must Iiere be favourable to these species o(' 
wood. No example im given of the lime-tree, as its age could 
not be certainly determined, and because the most remarkable' 
lime trees are ^tuate in inaccessible places. It rivals the oidC 
in height, often exceeds it, and is then truly the colossus of ths 
vegetable kingdom. A number of stems of pine trees (Scotflb 
fir or pine) prove that this tree has a duration of 250 to 3W 
years: it seldom survives beyond SOO years. The silver-Bt' 
(Pinits pieea) terminates its life sooner : the greatest age ef 
this tree does not exceed 200 years, after which it soon diei' 
Inlernal decay is not the cause of the death of the pine, but' 
it probably depends on the severity of llie climate The beedl 
reaches 220 years ; the birch 120, and the maple 250 y 
The life of the oak appears in tliis forest to terminate betwee 
600 and 600 years ; we can trace a retrograde growth in thiit 
tree of a century. Of all the trees which have been cnume^ 
rated, the hme attains to the greatest age. 815 annual circlei 
were counted on the section of a stem of the lime tree. 

■ In Scotland, Ireen of all the above kinda are found of a lai^ size. TH 
Fine, the Oak, and the Birch are indigcnouB : the Silver-fir, the B 
the Maple were introduced toirardii the middle of the 1 6Ch century, or sbor 
before the Beformation, and are found of a large size only near old nuna 
houses. Mr Macnab of our Botanic Garileu, informs ua, that, in the pret 
autumn, he saw native Pine* in Mar Forest, 12 feet in circumference at ! 
feet team the ground, and from 50 to 60 feet in height, English a 
The rihtr-fir reaches trom 50 to 100 leet high : very fine specimens exist tl 
Woodhouselee near Edinburgh, and at Uamomie in Fife. Br Walker ( 
the posthuraous Essays in Natui-al History and Rural Economy) mentions ( 
oaiatLockwood in Annandulc, S30 years old, about GO feet high, andnt^Q f^ 
ahove the ground 14 feet in girth. Many noble oats csist In the Duk^ 
Great Park near Hamilton, where some of the oriRinat white cattle of 8> 
land ore still preserved. Some teijcftes more than 200 years old eiist ni 
battle Abbey near Dalkeith, with trunks 10 feet in girth at bi-eaitJicigfaft 
The iirdft is a most ahimdnnt native, and sometimes acquires a great size: 
one at Balh^e attained the height of 100 feet, with a ck'ar stem of GO fet 
At Bamlon, near Byinburgh, are two maples (Aeor campeatrel with aten 
between 8 and 9 feet in circumference, and perhaps the larj^t trees of ti 
kind in Bcotland.---EDti:DR, 
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On the Development of (he Vascular System in t/te FirUis of 
VtrUhratcd Animah*. By Allen Thomson, M.D. late 
President of the Royal Medical Society. — Comraunicaled by 
the Autlior. 

Introduction. 
In studying the various forms whidi the organs cireulating the 
blood assume in tlic different orders of Vcrtcbrated Animals, we 
are apt to consider the varieties which present themselves in these 
organs, from tlieir simple stale in Fishes, to their more compH- 
cated structure in Mammalia, as wholly unconnected with one 
another. The discoveries, however, that have lately been nmde 
respecting the development of the circulating organs in the earlier 
stages of foetal life, appear to illustrate the relation which these 
varieties bear to one another, as well as to tiie other organs of 
the animals in which they occur, more fully than could previ- 
ously have lieen done by the most extended comparison of thor 
forms in adult animals. 

From the ease with which observations may be made on the 
e^a of birds during incnbation, many physiologists have availed 
themselves of the opportunity thus afforded of studying the de- 
velopment of the foetus and of its different organs. By the 
earlier authors, accordingly, the production of the Itenrt and 
bloodvessels was studied in the chick alone ; and it was not till 
a very late period, that the observation of physiolo^sts was ex- 
tended to the formation or evtJution of these organs in the other 
classes of vertebrated animals. 

From tliis circumstance it has necessarily arisen, that we are 
at present much better acquainted with the mode of develop- 
ment of the organs of the chick than of any mammiferous ani- 
mal, and that many facts, often regarded as ascertained by nb. 
servation in the human embryo, have only been inferred by 
analogical reasoning, from what is known to take place in the 
eggs of birds. It might, at first aght, Ije supposed, that such a 
mode of reasoning is inadmissible in prosecuting researches of this 
nature ; but the more the structure of the ova of the different 
classes of vertebrated animals has been studied, the more perfect 

* This Essay waa the subject of the jtuthor'a Iiinugural Dissertation on 
talcing the degree of Doctor of Medicine in the University of Eilinhargh, 
3u\y 1830. 
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lias the I'csemblance between llieiii uppeared to be. Since our a& 
quaiatance wiib the development of the ovum lias increased, tbe- 
inodc in wbich the organs of the ftrtus are produced, has been 
proved to be analogous m the different classes of vertebrated ani. 
mals ; and we are induced to believe, that a knowledge of the 
simpler forms of these animals nmst greatly facilitate our study 
of the more complicated. 

For some time even after the development of the chick, m 
well as of the fartus of several other animals, had attracted nm- 
alderable attention, physiologists believed that the impregnated 
ovum, at the time it passes from the parent, and before the pn>' , 
cess of development has commeneed, contained already fonacdf 
all the parts which are afterwards to be found in the perfect 
animal. They seemed to make a duly of conceiving ihat the 
successive appearance of the organs of the animal which ia ob- 
served during the process of development, ts owing simply to the 
uvolution or coming into sight of parts, the transparency and 
small size of which had before rendered them invisible ; and is 
no instance did they permit themselves to imagine, that the ao 
tual formation of an organ, or the union and arrangement of ita 
parts, could be observed to proceed before their eyes. As tJien 
knowledge of development increased, it is true, many observations 
were made, which were with difficulty to be explained in accord/ 
ance with the commonly reCMved opinion; but still, tile theorji 
of preformation and simple evolution of parts was strenuousljt 
defended by some of the most distinguished physiologists, till ik 
was opposed by C, F- Wolff, in a Thesis* whicli he publisb«l> 
at Berlin in 1759- 

This celebrated author endeavoured to show, by a reference 
to many accurate observations which ht: had made on the de- 
velopment of the fiElus of the bird, that the impregnated egg» 
before incul)ation has commenced, is very simple in its structure, 
that it does not, so far as we are able with the greatest attention 
to discover, contain any part that can be compared to the foetal, 
or adult animal, and that several of the organs of the chick caii> 
be seen gradually forming by the apposition of their parta^ 
Wolff carefully avoided entering into any speculation on the 
causes of the phenomena which he observed, and affirmed that it* 

• Theorifl GeneraUiinis. RepubllBhed 1774. 
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was by indulging in tliuory, without attention to facta, that the 
older aulhurs were led into error ; and ho i:nd&avoured to prove, 
that if wo regard only the appearances which present themselves 
to U8, we cannot refuse our assent to the conclusion to which they 
lead. He was aware that it would be impossible to disprove, by 
argument, the assertion which was made by the opposite party, 
that allltie organs of the animal rcallyexist, though circumstances 
render them invisible in the germ of tlie egg ; but he endea- 
voured to establish his own opinion, without opposing their 
hypothesis, by recording those observations which seemed to 
him indisputably to prove the formation of a new part in the 
egg. The part which he first described was the vascular net- 
work which appears on the surface of the yolk about the 40lh 
hour of incubation. He followed, with great minuteness, the 
changes by which the vessels of this network are formed, and 
afterwards extended his observations to the formation of tlie in- 
tc!)tinal canal, amnios, and some other parts of the fcetus. By 
these observations he shewed very clearly, not only that the ac- 
tual formation of parts may be observed to take place, but that 
after they are first formed, they undergo many important changes 
in their structure before arriving at their perfect state. 

The observations of Wolff, and the conclusions to which they 
inevitably lead, viz. that during the development of the foetus, 
its organs are actually formed, and not simply evolved, gave a 
new direction and increased interest to the study of this subject. 
This author has since been followed in his investigations by 
many other observers. Tlie work of Pander *, especially, on 
the incubation of the egg, together with the observations of 
Meckel, Oken, Blumenbach, Baer, Rathke, Cuvier, Dutrochet, 
Serres, Rolando, Prevost, Dumas, and many odiers, have con- 
firmed and greatly extended the system of which Wolff laid the 
foundation, and have, indeed, created a new branch of physio- 
logical science, from which our knowledge of the structure and 
functions of animals may be considerably increased. 

The observations of the above mentioned physiologists tend 
to show that the Germinal Membrane of the ovum, in which tile 

" Beittige zut HntwicleiiingHgeschichte des HUiichens im Eie, Wurlzburg, 
181T ; aleo. Journal dea Progrvs des Si^ieoces et de.i Inslit. M^dlc torn. v. 
p. 30, and in the Journal dea fbyaique, tom. 69, 

JUI-V SEPTE.MBKtl 1830. U 
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rudimentary parts of t)ie fcetus appear in vertebratcd animafa^ 
is composed of a thin layer of granular substance stiuated on d 
Rurface of the yolk. This germinal membrane, or BlastodemMt 
as it has been called in the egg of ihe bird, is the first part 
wliich is seen to undergo a changer it becomes more distioc^; 
and gradually separates itself into three layers, called by PaA 
der the Serous, Mucous, and Vascular Layers of the Blai* 
toderma, which, by the various folds they afterwards fon^ 
pve rise to the Nervous and Tegumentary, the Vascular sol 
the Intestinal Systems of the body. The layers into wliiel 
the germinal membrane becomes divided, are placed closely UU 
der one another on the surface of the yolk. The outermoflQ 
called the Serous Layer, is situated immediately under the men 
brone of the yolk, and, by the changes which it undergoes itf 
the progress of evolution, forms the rudimentary state of HA 
brain and spinal cord, the parietes of the larger cavities of d| 
foetus, its muscular and osseous parts, its genera! integumenfi^ 
and proper envelope or amnios. The layer next in order hd 
been called Vascular, liccause in it the development of the pni 
cipal parts of the vascular system appears to take plac 
third, called the Mucous layer, situated next the substance cj 
the yolk, is generally in intimate connexion with the vasculai 
layer ; and it is to the changes which these combined layers Ufl 
dergo, that the intestinal, the respiratory, and probably also tlj 
glandular systems owe llieir origin. ■ 

The knowledge of these rudimentary parts of the germiiul 
membrane has, it is true, been obtained chiefly from the obe 
vntion of the eggs of birds ; but later investigations render '| 
highly probable that they are also common to the ova of otbH 
orders of vertebrated animals, and that they form a very stri 
ing analogy among these animals from the earliest periods % 
their existence. * 

-In the following pages we purpose to describe some of <Sk 
changes which the middle, or vascular layer, undergoes in Hi 
ova of vertebrated animals during the formation and develqii 
ment of the more important organs which take their rise fro 
it ; but it will be necessary, first, to give a short account of tl 
general phenomena of development of the germinal membranfl 
from the first signs of change, up to the period when the heart 
or principal circulating organ, is formed. As the developmeo 
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I of the bird is beat known, we shall begin with it, and shall after- I 

I wards notice the analogous observatioDs which have been made 1 

! in other vertebrated animals. ; 

1. Changes oftlie Germinal Membrane in Birds. 

In the unincubated egg of the common fowl, the cicatricula, 
or germ spot, lying on the surface of the yolk, is of a round 
form, a whitish colour, and generally about one-sixth of an inch 
in diameter (Plate II. Fig. 1). The disk of the cicatricula is form- 
ed of different-sized granules united together, and is covered by 
the proper membrane of the yolk, (Fig. 3). 

The central part of the disk (Figs. 2. and 3, a) is thinner and 
more transparent than the rest, and has been called the Colliqua- 
mentum, or Transparent Area. Observers diffar as to whether 
any mark or trace of the embryo is to be found in the cicatri- 
cula before incubation has commenced : Some, as Rolando, 
Prevost, and Uumas, affirm tJiat there always exists a linear 
trace of the embryo in the centre of the transparent area (Fig. 4. 
i) ; while others, as Pander and Baer, assert that they have 
never been able to discover sucli an appearance. However 
this may be, it seems now to he established, that after the egg 
has been incubated seven or eight hours, a small ^ark line may, 
with the aid of a magnifying lens, be discovered on the upper 
part of the cicatricula, towards the centre of the transparent area 
(Fig. t S), 

This line, or primitive trace, is swollen at one extremity, and 
is placed in the direction of the transverse axis of the e^; its 
rounded extremity is situated towards the left, when the small 
end of the egg is turned from us, and indicates the place where 
the head of the foetus is afterwards formed (Figs. 1. and 4). This 
large extremity occupies very nearly the centre of the transpa- 
rent area, while the linear part of the primitive trace (Fig. 5, f>), 
corresponding to the body and tail of the fcetus, approaches t|^ 
margin of that area on the right side. 

As incubation proceeds, the whole cicatricula, expanding, in- 
creases in size. The transparent area becomes larger, more pel- 
lucid and defined. Wo are indebted to Pander for the import- 
ant discovery, that, towards the 12th or 14th hour, the germi- 
nal membrane becomes divided into two layers of granules — the 
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serous and mucuus layers of llie cicatricula (Fig. 7- C<f); and 
that the rudimenlary trace of the embryo, which has at thistitne 
become evident, is placed in the substance of the uppermost or 
serous layer (fc). According to ihis observer, and to Baer, ibe 
part of this layer which surrounds the primitive trace soon be- 
comes thicker ; and, on examining tliis part with care, towanb 
the 18th hour, we observe that a long furrow has been fonnei 
in it, in the bottom of which the primitive trace is siluatel 
(Fig. 6. dd). About the HOth hour, this furrow is converted tH 
to a canal, open at the two ends, by the junction of itsmargial 
(Fig. 7. d d), (the plica primitira of Pander, the tamirne dorsidA 
t£ Baer). The canal soon becomes closed at the cephalic x 
swollen extremity of the primitive trace, at which part it is el 
a pyriform shape, being wider here than at any other ] 
(Fig. 8. d). 

According to Baer and Serres, some time after the canal I 
gins to close, a semifluid matter is deposited in it, which, on i 
acquiring greater consistence, becomes the rudiment of the Bpia| 
cord. The pyriform extremity or head is, soon after this, » 
to be partially subdivided into three vesicles, which being a 
filled with a semi-fluid matter, give rise to the rudimentary st^ 
of the Eneeplmlon (Fig. 10, £?). Rolando, Prevost, and Dumi 
on the other hand, suppose that the rudimentary state of ti 
brain and spinal cord is constituted by the primitive trace il 
which, it will be recollected, they affirm exists before incubatidi 
has commenced. The view given by Baer of this subject agiw 
best with my own observations, and I feel the more disposed IJ 
adopt it, that the opinion of Prevost and Dumas seems to t 
influenced by some hypothetical views which they entertinn I 
specting impregnation. 

As the formation of the spinal canal proceeds, the parts il 
the serous layer which surround it, especially towards the heai 
become thicker and more solid ; and, before the 24th hour, ■ 
observe on each side of this canal four or five small routi 
opaque bodies. These bodies indicate the first formation ( 
the dorsal vertebne : in a few hours, several more appear, 
those first produced become quadrilateral (Figs. 8. and ICf) 
About the same time, or from the 20th to the 24th hour, T 
inner layer of the germinal membrane undergoes a further diH 
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sion, and, by a peculiar change, is converted into the vascular 
and mueoua layers (Pig- 9. c" c"). 

Towards the 25th hour, when the layers of the germinal 
membrane cover nearly a third of the drcumference of the yolk, 
they no longer retain their flat and uniform position, but begin 
to exhibit various folds, which afterwards serve for the forma^ 
tion of the cavities of the body. That part of the germinal 
membrane which lies immediately before the cephalic extre- 
mity of the embryo is bent down into a fold, so as to make a 
depression on the surface of the yolk ; and some lime after- 
wards, a similar fold is formed behind the caudal extremity. 
As these folds of the germmal membrane increase, tliey gra- 
dually turn in below the fcetus at its head and tail, and their 
margins (ef. Figs. 8, 10, 12, 9, 11, 13), approach one another 
under the abdomen, which at this period always lies next the 
substance of the yolk. As the layers of the germinal mem- 
brane are bent down in a similar manner towards the sides also 
of the spinal canal (Fig. IS. g), there is formed under each end 
of the embryo a shut sac or cavity, which communicates with 
the yolk by an opening, common to both, left in the middle 
(Fig. 13. ef). The two shut sacs thus formed indicate the 
rudimentary state of the intestinal tube : the anterior corre- 
sponds to the cEsophageal portion of the intestine, the posterior 
to the lower part of the large intestine. 

The first rudiments of the heart appear, towards the 27th 
hour, on the lower side of the Q^sophageal canal (Figs. 12,13,A), 
at the place where the layers of the germinal membrane are re- 
flected from the edge of the anterior shut sac which they form 
in the embryo. In forming this fold, the mucous layer (Fig. 
13, e), is reflected farthest inwards, the serous layer advances 
least, and the apace between them, occupied by the vascular 
layer, is filled up by a dilated part of this layer, the rudiment 
of the heart (h). 

About the same rime that the development of these rudimen- 
tary parts of the embryo takes place, the surrounding diik of 
the cicatncula is also considerably changed. The whole cica- 
tricula continues to expand, and to cover more of the surface 
of the yolk. That part of the mucous and vascular layers which 
surrounds the transparent are«, becomes thicker unA more spongy 
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than the adjacent parte, an<l is soon etudded with numerous ti> 
regular points and marks, of a dark yellow colour : &s incubalioih^ 
proceeds, these points become more apparent, and are gradually 
elongated into small lines, wliicli are united together, first \i 
small groups, and then into one net-work, bo as to form what is 
termed the Vascular Area. 

The space occupied by this network is cordiform, and is sur- 
rounded by a vessel, gradually developed in the same manner as 
those of the rest of the area. The newly formed vessels of ibe 
space become more and more distinct as incubation advances, and 
the orange-eoloured fluid they contain acquires a darker hue: 
the small branches of the retwork arrange themselves like t! 
fibrils of a leaf, on each side of the embryo (Fig. 16, A), ai 
terminate towards the embryo, in two vessels issuing froiil il 
fddes, which are the omphalo- mesenteric arteries {Fig. 16, i| 
Towards the circnmference of the area, the stnallei 
tions of these vessels open into the sinus or Vena tertnind 
which hounds the space. 

This description of the changes which the germinal mH 
brone undergoes in the common fowl, may be applied to me 
other birds, as no material difference has been perceived in an 
of their leading features, in ihe eggs of the different birds i 
which they have been observed, 

2, Ckangrs of the Germinal Membrane in Mammalia. 
The very small size of the ova of Mammalia has renderedi 
difficult for physiologists at all times to obsene the early sigi 
of development in these animals. De Graaf, Cruikshanki 
Haighton, and others, have described very small ova in the ovt 
ducts and comua of the uterus of the rabbit ; but little respect! 
ing the internal structure of the ovum is to be learned from tl 
observations of these authoi-s, before the time at which a con^ 
derablc number of jMrts ill the fcetus are formed, and the hek* 

J and bloodvessels have appeared. More lately, Baer, Prevos^ 
and Dumas, from their intimate acquaintance with the phenoi 

f mena and laws of development, have been more successful i 
^eir researches on this subject. 

The older authors were aware that the ova found in the ovl 
ducts and uterus were derived from the Graafian vesicle <rf th* 
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, but tbey were quite at a loss to conceive what part of 
this vesicle the ova formed, as no direct observation had ever 
been made of their presence tliere. We are indebted to Pro- 
fessor Baer* for a solution of this difficulty, in the discovery 
which, he recently made of the ovutum in the interior of the 
Graafian vesicle. Baer made this discovery first in the dog. 
The ovuJum has since been found in the human species, and in 
all other mammiferous animals in which it has been sought for, 
by Baer and by my fiiend Dr Sharpey, through whose kind- 
ness I have had an opportunity of seeing it in the cow, sheep, 
pig and rabbit. 

In the dog the ovulum, while in the Graafian vesicle, is so mi- 
I nute, that its structure cannot be easily examined. It appears 
, to be only about the 200th part of an inch in diameter. As 
soon as it enters the oviduct it begins to enlarge, and it in- 
' creases in size as it passes along that tube towards the ute- 
rus. In the uterus the growth of the ovum is proportionally 
more ra[»d than before ; its structure may be examined with 
ease when it is about half a line in diameter. At tJiis time the 
interior of the ovum is seen to be filled with a granular matter, 
frequently of a yellowish colour, which is probably the substance 
of the yolk : this matter is inclosed within a double covering, 
the internal layer of which appears to correspond to the proper 
membrane of the yolk, the external to the proper membrane of 
the ovum, or chorion. According to Baer, Prevost, and Dumas, 
the cicatricula or germinal membrane is visible at this time on 
the surface of the yolk (Figs. I. and II.), and bears some re- 
semblance to the cori'esponding part in the egg of the bird ; 
being a round opaque granular disk, with a dark spot in its 
centre. I have seen this spot very evident in the ova of the 
rabbit on the Gth day after impregnation, (Fig. IIIj. 

As development proceeds, the germinal membrane increases 
in size ; its central part becomes thin and transparent ; its peri- 
pheral part expands laterally, so as to form a cover for the yolk, 
the yolk bag, intestinal sac, or what in mammalia has been called 
the Umbilical Vesicle. 

According to Baer, and to Prevost and Dumasf, the two last 

i " EpUtoIa de Ovi HaminiJ. et Horn. Genesi, Lipai*, lB27i also in the 

I Seperloire G£n£r. d'Annt. et de Physiol, torn. viL 
) + Anntdes iiet Scien. Nstur-, torn. ill. 
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of whom have investigated more particularly the changes in tfae 
germinal membrane subsequent to the period when the parts c£ 
the ftrtus begin to be visible, the first trace of the embrj'oappean 
like a dark line near the middle of the central transparent part, 
exactly in the .same manner as the pnmitive trace shows itself 
ihe Irangparent area of birds (Fig. IV. b). In comparing, in- 
deed, the drawings which these observers have given of the de- 
velopment of the rudimentary parts of the fcetus of the dog and 
rabbit, with those at a corresponding period in the eggs of the. 
common fowl or duck, we cannot fail immediately to perc«i^ 
the singular resemblance which exists between them. 

The spinal cina! and cerebral cavity, ihe vertebrBP, theinte-, 
guments, and the amnios, are most probably, therefore, formed^, 
as in the chick, by the extension and folding of the serous layer 
of the germinal membrane. The intestine takes its origin in the 
same way as in the chick, by the inllectitm of the mucous and 
vascular layer:> on the anterior or abdominal side of the emhrya 
(Fig. a. g g), and is there connected in a similar manner with the 
sac ol* the yolk. In the dog and rabbit the peripheral part of 
the germinal membrane undergoes changes also very similar to 
tiiose described in the chick : there is formed on its surface s 
vascular network which receives its blood from the omphaloi. 
mesenteric arteries; this network i^ smaller, relatively to the 
bi/.e of the ftetus, in these animals than in the bird, and its 
sels are more numerous (Ftgs. 7, 8. k h). Unfortunately, tbK 
first appearance of the heart has not been investigated. 

3. Changes in tJie Germinal Membrane in Reptiles. 

The ova of the Saurian and Ophidian reptiles resemble mucEt 
more than those of the Batrachian, the eggs of birds. Baer hn 
represented the cicairicula or germinal disk in the ova of the 
Coluber natrix, the Lacerta agilis, and the L. crocea ; and ht^ 
informs us that he has ascertained by observation, that th& 
changes which this part undergoes during the development ( 
the embryo in these animals, do not differ in any important 
points from those wliich takt-s place in the bird. 

The ova of Batrachian reptiles differ very much in structure 
and appearance from those of the Lizard and Serpent tribe, i 
well as from those of birds and mammalia. In the ova or spawn 
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of the common frog, the yolk, occupying the central part, is 
small and of a dark brown or blackish colour. At the time the 
egg is laid, the yoli< consists of a soft grey Biibstance in itB 
centre, surrounded by a film of black granular matter, in which 
the parts of the embryo first become developed (Fig. 2. c). 
This layer of black matter, corresponding to the germinal mem- 
brane, has not, in the ova of Batrachia, the appearance of a flat 
disk, which it commonly presents in other animals, but is nearly 
spherical in its form, and covers almost the whole of the proper 
substance of the yolk, leaving uncovered only a small greyish 
spot on the side of the egg opposite to that on which the fcetus 
begins to be developed (Fig. S. o). 

We are indebted to the observations of Prevost and Dumas *, 
Sir E. Home+, and BaerJ, for our knowledge of the mode in 
which the rudimentary organs of the tadpole are developed. 
According to these authors, whose observations have been re- 
peated and confirmed by Dr Sharpey and myself, the first 
change which the germinal membrane imdergoes is in its la 
teral expansion ; it thus very soon fills up the vacant space 
previously left on tiie surface of the yolk. The spinal 
canal begins to be formed about a day after development has 
commenced. A long dark eminence, bulged at one extremity, 
makes its appearance on the upper surface of the germinal 
membrane. This part is the primitive trace of tlie embryo, on 
each side of which, a short lime after, the germinal membrane 
becomes thickened and raised, so as to form the piiniitive folds 
or dorsal plates ofthe spinal canal (dd, Figs.3, 4,5). These folds 
are broader in proportion to the size of the egg in the Batrachia 
than in other animals ; they are thickest and most abrupt to- 
wards the primitive trace. The yolk, at the same time, loses its 
ephetical form, and the germinal membrane is bulged out at 
the places where the head and tail are afterwards ibrmcd. The 
primitive folds are soon after united tt^ether Iwhind, so as to 
close the spinal canal ; and the rudiments of the vertebrE now 
appear on each side of it (Figs. 6, 7). 

We have already remarked that the germinal membrane 



L 



* Annal. i1e5 Scieu. Natur., torn. ii. 1884. 

t Phil Trans, laao. Part L 

X In BitriUch's Physioliigie nis Eh rfahTungsgeiwischen shaft, vol- ii. 
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covers tJie whole of the yolk ai a very early period ; but in the 
frog no new fold of the germinal raembraoe takei> place for the 
forinBiian of the intestinal lube (Fig. 8, cj). Weniay tlierelbre 
regard the embryo of the frog as destitute of any proper intes- 
tinal appendage or yolk-bag, as the whole of the mucous layer 
of die germinal membrane is employed in the formation of the 
rudimentary intestine ; or, perhaps, it may more correctly be 
said, that the sac of the yolk constitutes or b converted into 
the inlcstine itself. As development proceeds, the embryo b» 
comes of an oval and then »i a long shape. The spinal cao^l 
is lengthened by the sprouting out of the tall from the serous 
layer, and the intestine becomes more tubular in its form. I 
have found the heart on the Hfih day wliile the embryo is yet 
enclosed in the egg, but I have not been able to follow the prcv 
duction of the bloodvessels at the same time, owing to the dark 
colour of the animal, and the tmusparency of the blood. 

The ova of the A^iuatlc Salamander, in which changes occur 
very similar, in the early stages, to those in the frog, are much 
more suitable to the observation of the phenomena of develop- 
ment, as the germinal membrane is of a light colour, and the 
coverings of the egg quite transparent. The excellent memoir 
of Rusconi* has made known many facts relating to the de- 
velopment of the larva of this animal. In the spring of the pre- 
Bcnt year, Ur Sharpey and I investigated the formation of its 
rudimentary parts, and it appears, from our obser\-atioDS, that 
the mode of development of the water newt resembles very 
closely that of the frog. See Figs, of this. We ha\'e observed 
the production of the heart and Iiloodvessels at a very early 
period. Some days before the little fcetus quits the egg, there 
is seen on the abdomen an irregular sort of network, the bran- 
ches of which, in a day or two, becoming more distinct, assume 
a more regular disposition, and are collected into one trunk near 
the heart (Fig. 9, k). At this time the heart, of a very simple 
form, is distinctly seen contracting on the fore part of the neck , 
but I have not yet succeeded in tracing this organ to its first 
formation (A). 

Amours dcs Salimandres Aijuatiques, et divi^loppement ilu T£tjirJ, &c 
;illan, 1B21 ; of which an account ia eiven by Daniel Ellis, Ksq., in Edin- 
(h Philosophical Journal, vo(. js. 1823. 
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A German author, Funk*, who has written an interesting 
memoir on the atnicture and development of the Land Salaman- 
der (an Qvo-vivi parous animal), has made in it an observation 
corresponding with that related above on the development of the 
bloodvessels in the water newt. " PermuUa vasicula tenuia,'' 
says this author, " inter se complicata, a parte dorsali exorta in 
vitello evaneseentia in conspectuni veniunt ;" showing in this re- 
spect the analogy subsisting between the salamander and other 
animals (Fig. 17, k). It may be remarked, however, that this 
animal possesses a distinct yolk-liag. 

4. Cfuinges of' the Gcrvtinal Membrane in Fishes. 

In the ova of cartilaginous fishes, such as the skate and shark, 
the yoik is of a large size, and is filled with a white granular 
and oily matter. The cicatricula, lying on the surface, is 
small, and resembles considerably the same part in the egg of 
the bird. 

The ova of osseous fishes are generally small and transparent. 
From the observations of Cavolinif, on the development of the 
Syngnathus ophidion, the Cyprinus barbus, and some other os- 
seous fishes, and of Forchliammer \ and Kathke§ on that of the 
Blennius viviparus, it appears tliat the elements of the germinal 
membrane in the oxa. of osseous fishes are the saine as those we 
have described in the egg of the bird, and that the changes by 
which the organs are formed from these parts are, in many re- 
spects, analogous. 

The germinal membrane, which, even before development has 
commenced, appears to occupy a considerable space on the sur- 
face of the yolk, first increases in size and expands laterally, 
(Fig. 2 c). It thenbecomes thicker in the centre, and the primitive 
trace appearing in the serous layer (Fig. 1 , b), is surrounded by 
the spinal canal. The head, tail, and vertebral column are soon 
distinguishable, as well as the rudiments of the intestinal canal 
communicating with the sac of the yolk. The rudiment of the 
heart is first perceived between the anterior or cesophageal por- 

* De Balnniuid. terrest. Vita evolutione, &c. Gerolini, 1627- 
t Die Er/eugung tier harigtitigen Fische. Berolini, 1793; 
J De Blennii Vivip. furnialione et evolutioiie, &c. KiliK, 1810, 
§ GcBchichle des Enibrvo iler Fisclie, in Burrtacb'a Work, toL ii> 
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tion of the intesdue and the sac of the yolk. About the same 
liroe that the heart can be perceived, the vascular network of 
the yolk-bag begins to be formed. Tliis network differs, bow- 
ever, entirely in its relationa from the corresponiUng part in birds 
or mammalia, as the mesenteric arteries do not reach it, and 
alone are distributed on its surface (Fig. 7, k Ir*). 
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iving thus shortly pointed out the changes which take place 
the germinal membrane of the ovum in the earlier stages of 
development, I shall next describe the mode in which the heart 
and bloodvessels are formed and evolved. It will be necessary 
to divide this description into two parts : the first comprehend- 
ing an account of the formation and development of the heart ; 
the second that of the larger bloodvessels, more especially those 
connected with the respiratory organs of the foetus. 

I. The heart, at the period of its first formation, in all ver- 
tebrated animals which have been examined, is very similar in 
its structure and in the situation which it occupies. The Rudi- 
mentary parts of this organ are situated on the lower side of the 
Desophageai portion of the intestine. Its primitive form is that 
of a tube more or less bent, but equally simple in all verlebrated 
animals. In these animals, therefore, the adult heart, however 
varied its form, must be produced bv some change in this tube ; 
and from the facts I am about to relate, it will appear that these 
changes are more or less complicated, according as the animal in 
which they occur is higher or lower in the scale, or according 
as its structure is more or less nearly allied to that of man. 

In treating this subject, we shall find it advantageous to be- 
gin with the simpler class of animals, and then to proceed with 
the more complicated. 



Development of the Heart in Oseeotes Fukes. 
According to the observations of Rathko on the Blennius, 
the heart of the fcetua of this fish appears, at the commence- 
ment of its formation, like a small reniforni body of a granular 

* Since writing the above, 1 have aceti the Memoir of M. Prevnst, on the 
Develo|imciit of the MuIub gobio, in which the ubaervutions of Rathke are 
confirmed in mtut particulars. 
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gelatinous consisience. As evolution proceeds, its texture be- 
comes more compact ; it now takes the iorm of a sac, pointed 
at the two csiremities: the posterior extremity becomes con- 
nected with tlie venous trunk which collects the blood from 
the anterior surface of the yolk. At a later period, the rudi- 
mentary heart is divided into two compartments by a knotch 
in the middle (Fig. 3). The posterior of these compartments 
(r, Fig. 4), communicating with the vena cava and veins from 
the yolk, is the auricle ; its form is oval and more regular than 
that of the other compartment, and it is placed in the direc- 
tion of the body of* the fish. The anterior compartment («),or 
ventricle, projects from the body of the fcetus, and commimi- 
cates with the posterior auricular part hy a short and narrow 
canal : the cavity of the ventricle is widest posteriorly : at its 
anterior extremity it is connected by a canal with an oval dila- 
ted part, which afterwards forms the bulb of the aorta ((). At 
firet the cavities of the heart appear scarcely to differ from one 
another in their texture. Very soon, however, the parietcs of 
the ventricle become perceptibly thicker, and this cavity in con- 
sequence assumes a white appearance during its contraction: 
the parietes of the auricle, on the other hand, remain very thin, 
so as to allow the red colour of the hlood to shine through them 
(Fig. 5). As the development of the heart proceeds, the veins on 
the surface of the yolk become more apparent. The course of 
the blood can then be traced with ease. A branch springing 
from the vena cava inferior, about the middle of ilie abdomen, 
(Fig. 7, v), is ramified on the posterior surface of the yolk, and 
communicates, by its capillary vessels, with the small branches 
of another vein //, which is ramified on the anterior surface of 
the yolk, and which, joining again the vena cava neaa' the head, 
conveys the blood which has passed over the yolk into the au- 
ricle of the heart. Before entering the heart, the venje cavse 
form posteriorly, by their dilatation, two sacs, which afterwards 
become the venous sinuses or appendages to the auricle. 

As development proceeds, the auricle increases principally in 
its width ; the auricidar canal shortens itself relatively ; the 
ventricle increasing m size and strength acquires the form of 
a three-sided pyramid ; the bulb of the aorta becomes stronger 
and wider than before. Tiie relative position also of the auricle 
and ventricle is changed. As the sac of the yolk decreases. 



310 Dr iUleii Thonison on the Vascular Si/stem 

preparatory to its entcriDg the al^domen, or disappeariag alto- 
gether, the auricle advances forward bo as to place itself be- 
tween the ventricle and the vertebral column. In some fishes, 
this change of position takes place only in a slight degree, so 
that the auricle remains somewhat posterior to the ventricle ; 
. while in others it advances forward so as to lie immediately 
above the ventricle, or even to come into contact with the bulb 
of the aorta — a situation which it continues to occupy in the 
adult 6sli. After this has taken place, and the valves at the 
mouth of the aorta and auriculo- ventricular opening are formed, 
the heart suffers little alteration, except in the increased thickness 
of the ventricle and bulb of the aorta, and the dilatation of the 
auricle and venous sinuses. 

2. Devehpinent of the Hmil in Repiiks. 
^ Though the dark colour of tlie embryo of the Frog and the ' 
transparency of its blood, do not permit us to examine this fluid 
circulating in the vessels, I have succeeded in separating the 
heart from the embryo at a very early period. About the Sth 
day, the heart of the tadpole, before it leaves the egg, consists 
of a tube, which is so closely rolled up on itself as to give it 
the appearance of a solid ball (Fig. 11). At this time there 
appears to be little difference between the auricular and ven- 
tricular parts of the lube. They are both composed of soft 
dark-coloured granules loosely connected, so that considerable 
tare is necessary in unravelling them. The auricular part (v. 
Fig. 11), is situated towards the left side of the fcetus. The 
ventricular part (s), occupies the greater curvature of the tube, 
and stretches across the neck to the right side of the foetus, 
where it is bent forwards, between the rudiments of the gills, so 
as to form the bulb of ihe aorta (i), from which the principal ar- 
terial vessels arise. About the 12th day, when the external 
gills are nearly perfectly formed, the auricular becomes wider 
than the venlricular part of the tube (Fig, 13). The ventricle is 
also slightly dilated in its middle, and is separated by a con- 
tracted part from the bulb of the aorta. Between the yd and 3d 
week, the colour of the blood is changed to red, and the altera- 
tions in the form of the parts of the heart become more appa- 
rent. About the third or fourth week, the primitive tubular 
form of the heart can no longer be easily recognised (Fig. 16). 
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The auricle remains thin and membranous, becomes niucli di- 
lated, and is placed behind the ventricle. The ventricle is now 
much widened at its middle, and, from the projection of the 
apex, begins to assnme somewhat of a pyramidal shape. The 
bulb of the aorta, the diameter of which remains comparatively 
small, is now thrown forward on the neck, and we can easily 
distinguish the arterial branches coming off from it on each 
side. For some time before the tadpole leaves the water, its 
heart seems to resemble almost entirely that of the adult ani- 
mal: after this period, the apex of the ventricle is still more 
prolonged, and the strength of its parietes increased ; but no 
material change is known to take place when the animal begins 
to breathe air only. 

The Heart of the Fcetal Salamander may be perceived about 
the same relative period as that of the frog. About the 6th or 
6th day (Figs. 9, 10, 11), when the heart is first perceptible, this 
organ has the form of a semitranspareiit and slightly curved 
tube, lying across the body of the foetus in a depresaon between 
the head and body (Fig. 9, k). At first, the contractions of the 
heart, though regular, are very slow, there being, in the ordinary 
temperature of the season at which they are developed (April and 
May) only 20 or 25 pulsations in a minute. The contraction 
begins at the end of the lube which is on the left side, and ex- 
tends slowly and regularly through the whole tube till it reaches 
the right side. The blood is at this time of a milky colour, and 
can be seen best when the foetus is placed on a dark ground- 
As the development of the animal proceeds, and the gills begin 
to sprout out from the sides of the neck, the fostus leaves the 
egg and swims about in the water. The blood now becomes of 
a pinkish, and soon after of a red hue. The heart becomes 
more distinct, and its contractions more rapid. The tube of the 
heart is now altered in its form ; the auricle and ventricle and 
bulb of the aorta become distinct from one another, and on lay- 
ing the animal on its back and observing it with a moderately 
strong lens, the circulation of the blood may be followed in al- 
most all its parts (Figs. 19, 13). Itia unnecessary to describe 
more at length the changes which the heart of this animal un- 
dergoes before arriving at its perfect state, as these changes ap- 
pear to resemble very closely those just described in the frt^. 
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The contractions of the heart become gradually more rapid, 
amounting to 50 or 55, at the time when the animal is aboutfc 
weeks old, and the external gills are nearly [lerfect. Theccdouc 
of the blood deepens. The contraction of the heart is now na 
longer uniform from one end to another ; for as the auricle con^ 
tracts and discharges its contents, the ventricle is dilated, aikL 
when this cavity contracts, the auricle in its turn expands iat. 
the reception of a new supply of blood, which Sows into it front 
the vense cavee. By comparing the slight sketches wliich arc 
given in Plate III. of the heart of the Newt, at three sepa<> 
rate periods, — before it conies out of the egg,— when it has just 
left it,— and when the external gills are nearly perfect, wilh those 
at the corresponding periods in the Frog, the great resemblance 
tliey bear to one another cannot fail to be apparent. 

It is to be regretted that very few observations have beeM 
made on the development of the Ova of rhe Higher Orders oli 
Reptiles, as, from the great variety in their forms, we might have 
hoped that the investigation of their evolution would have throwBI. 
considerable light on the mode in which this process is effected: 
in other animals. According to the observations of Emmert anol 
Hochstetter'jof Rathkef, and of Baer J, it has been shewn that 
in the Lizard tribe the surface of the yolk is covered with thft 
ramifications of the omphato-mesenteric arteries at a very earlyt 
period. It has also been ascertained, that in these animals the 
heart, which in the adult generally consists of two auricles and 
a ventricle, divided by a septum into two compartments, has at 
first only a single auricle and ventricle; and that these cavities, 
become divided by the gradual formation of partition walls be- 
tween them. In the early periods there is only a s'mgle art«-i 
rial vessel arising from the ventricle, the bulb of the aorta,, 
which afterwards becomes divided so as to form the roots of the 
right and left aortae with the other arterial vessels §. 

• UntersuFhuQgen Uber die Emwictelung d« Eidecbaeti, S:c. Reil'ii Ar- ' 
chiv. 1. p. B4. 

■f- In his Memoir oo the Development of the lUspiratory Orgiiiis 1: 
Isia, in the IlejwrL Gen4r. d'Anat loin, vii, and Edin. Med. and Surg. J<nini«i 
Janimrv 1830. 

X Loc. clt- 

§ Tlie division iif theae vessels witl form one of the subjects treated of i' 
the second part of this paper. 
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3. Dcvelopvient of t/te Heart of Birdi. 
, The appearance of the heart of the Chick, at the earliest pe- 
I rioJ at whicli it is visihie, has not been described exactly in the 
' same way by the different aiitliors who have observed it. Baer • 
describes the rudimentary heart as having the appearance of a 
dilated vessel situated between the mucous and serous layers on 
' the lower side of the (Esophagus; while Pandcr-f-, Prevost, and 
Dumas J, compare it to a sac or pouch closed at the anterior 
extremity, situated between the mucous and vascular layers of 
I the germinal membrane ; and desenbe it as somewhat similar in 
I its form to the cesophagns itself (Fig, 19, A and B.) From 
I the drawings of it which Pander, Prevost, and Dumas have 
given, I am inclined to think that the view which they have 
taken of the subject is the more correct one, so far as regards 
t^e form and position of the heart ; but I do not think it pro- 
bable that the anterior extremity of this organ is shut or closed. 
The heart of the chick retains the appearance oi' a sac for a 
short time iSnIy ; ils anterior part is soon produced forwards, 
while the middle part of the cavity of the organ is narrowed so 
as to reduce it to a tubular form (35th hour). The posterior 
part at the same lime sends out a prolongation on each side ot 
the fostus into the transparent area; and these prolongations, 
formed at first only of globules loosely connected together, in- 
dicate the place where the veins afterwards enter the heart, 
I (Fig. 13, A). 

. At first the tube of the heart can only be seen on looking at 

' the abdominal side of the embryo, but towards [he iiOlh or 33d 
hour, it is dilated in its middle, and is bent out towards the 
right side, so that part of it can be seen when the ftetus is viewed 
from above, as is the case when it lies on the surface of the yolk 
in the egg. The tube of the heart remains as yet simple and 
undivided ; and so long as motion has not commenced, nothing 
remarkable distinguishes one part of it from another. We may 
state, however, that the posterior part, or that towards the tail, 

" EntwickelungsgeachicbCe der Tbiere. Kiinigsberg. 1988, and in Bur- 
dacb'a work, vol. ii. -f Loc. citat. 

{ Sur 1a Fomiation du Coeur dans le Pouiet. Annal. des Scien. Natiir. 
ton), iii. ; and, Sur le Developpement ilu Poulct, ibiil. turn. xii. 
JDLY — sevtkmbeh 1830. x 
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corrwponds to the auricle, the anterior to the ventricle and bulb 
of the aorta. 

Though the circulating apparatus of ihe heart and vascular 
area is apparently completed at the 32th hour, and a fluid re- 
sembling blood is contained in the vessels, motion is not observed 
till the 38th or 40lh hour. When the heart first begins to 
move, it seems to contain only a colourless fluid and a few glo- 
bules ; a alow and regular contraction then takes place in the 
tube, commencing at the posterior, and extending gradually to 
the anterior part. Very soon afterwards, the orange<oloured 
fluid from the terminal sinus of the vascular area is earned into 
the posterior part of the heart by the two venous branches al- 
ready alluded to, and the circulation of the blood is then esta- 
blished all over the vascular area. The vessels of the area now 
become more defined, the colour of the blood deeper than be- 
fore, and the heart contracts with increased velocity. 

From the 40th to thc50th hours, the fcetus makes a slight turn 
on its axis, so as to be placed ■with its left side towards the yolk. 
In consequence of this change of position, the heart, which before 
appeared to project from the right side of the ftetus when viewed 
from above, now hangs from the abdominal part of the body, ts 
which it is attached at its two ends. About ihe same time, Ihe 
simple tube, of which the heart has hitherto consisted, begins to 
be slightly divided into several compartments ; the posterior partj 
or auricle (45th hour, r), with which the veins {wx) communU 
cate, becomes dilated, and is separated from the anterior part ai 
well as from the veins, by a constriction in the paries ; the an- 
terior part, or ventricle (s) becomes divided into two compart- 
ments by a similar constriction in its canal ; the posterior com- 
partment forms the ventricle itself, the anterior connects the ven- 
tricle with the arteries, and constitutes the bulb of the aorta ((): 

Between the 50th and 60th hours, the circulation of the blood 
on the vascular area becomes more vigorous, and the action rf 
the ventricle seems to succeed that of the auricle in a separate 
period. The auricle increases in width laterally, the capacity of' 
the middle part or ventricle is also Increased, and the bulb of the 
aorta, lengthening itself, is applied more closely to the fore part 
of the pharynx. The tube of tlie heart becomes more and more 
bent together till it is doubled ; the auricle then passes below 
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the ventricle, and the tube of the heart has tlic appearance of 
being coiled into & knot. The auricle, originally placed poste- 
riorly, now lies between tlie ventricle and the body of the ftetiis, 
(55th hour), and towards the 65th hour, ia in a great part con- 
cealed behind the ventricle and bulb of the aorta. 

Between ilie 60lh and 70tli hours, the convex part of the 
ventricle, afterwards becoming the apex, projects farther from the 
breast of the fcEtus than before, and its concave part (75lh hoiir,^) 
becomes less curved, so that the depth of the ventricle is in- 
creased. The passage from the auricle to the ventricle, the 
caoalis auricularls of Holler, does not increase in the same ratio 
as th^se cavities, so that it now appears proportionally smaller 
than before. About the 60th hour, the texture of the auricle 
differs considerably from that of the ventricle ; the auricle re- 
mains, as at first, composed of a thin and membranous paries, 
while the ventricle has now become stronger and thicker, and is 
rendered rough by the depo^tion of muscular fibres. 

Before the 65tii hour, the heart is quite single, consisting, 
like that of the fish, of one auricle, one ventricle, and the bulb 
of the aorta. Towards the 70th and 80th hours, the cavities of 
the heart begin to be divided for the formation of the right and 
Ifift auricles and ventricles. Most late observers seem to be 
agreed with regard to the mode in which the division of the 
auricular cavity takes place ; but that of the ventricle has been 
described very differently by those authors who have recently 
written on the subject. The earlier authors, such as Al- 
drovandus, Coiler, Fabricius, Vesling *, and even Harvey -f-, 
seem to have been altogether ignorant of this change; and 
Malpighi \ appears to have been the first who ascertained that 
the cavities of the heart are originally single, and afterwards 
become divided by septa. Malpighi has pointed out the time 
at which the auricle becomes divided, but Haller § first traced 
this division from its commencement ; and little new has since 
been added to liis observations. 

Towards the 75th hour, the auricle has become considerably 

' See the Aaatome Animitlium of Blasiue. 

-{■ AuBtomical Biercitationa concerning Generation. London, l{>53. 

t De Pormatione PuUi in Ovo. 16J2. 
, § Sur la Formation dii Coeur dans le Puulel. Lausanne, 1T5B, and in hii 
Opera Minora, vol. ii. 
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(ime, ibecaiiaIisBunculambeiograitherdianetted,the. 

mofedoMlyapiAedtotbeDpperputoftbeTeDtricle. AbontdK^ 

ft JOA hoar, dweonawBcaDent of tbediTiaoa of the auricle is in- 
ited cxtefnalljr by the appeannce of a dark line on tbe upfier 
fnit of its wall, unrarda tbe left nde, and very new tbe cntnoce 
of tbe veins. Inaf^rw hoursofter tbts, we peiceiretbat this dark 
Koe (Fig. IS), is produced by a cfcscentic cxnlractioii whidt hai 
taken place oa the upper and back part of (be auricle, in ad- 
rectioa at right angles to its loogvsl diameter. This contraclian 
iacnasing, proceeds towards tbe rentride, and uuu divides ibe. 
long-shaped cornmon auricle into two nearly spberical sacs; tL 
these, the right (Fig. IS r) is at first much tbe lai^est, and l^ 
ixives the superior and inferior vena? cava° (j-) ; tbe Idi siMlt' 
er, somewhat pointed at its free extremity, has at first the ap- 
pearance of bdog a mere appendage of the right. Before tbe 
end of the 6th day, this left auricle, at first quite free, becMoes 

I connected with the pulmonary veins ; but the mode in which 
this union is effected has not, so far as I know, been discorrer- 
ed. The contraction ia the wall of the auiicle, proceedii^ frDOi 
above, continues to increase for more than a day after its first 
appearance, so as at last to form a septum between the aundes; 
the foramen ovale is left towards tbe lower part of this septuiBt 
ao that the ventricle communicates freely with both cavities 
the auricle for some time. This foramen is afterwards 
by the prolongation of a fold from behind forwards, in a 
rectioD nearly opposite to that of the septum aurici 
While the foramen ovale is yet quite open, there is seen 
the lower and hack part of the right auricle a fold, ap] 
to be a continuation of the septum, which is stretched 
the right auricle nearly horizontally from left to right- This fo 
appears to correspond lo the Tubercle of Lower and the Ei 
ch'ian valve (Fig. 21, B, v). It is situated between the mouths 
the upper and lower ven* cavae. but does not appear, in th* 
examples in which I have examined it, to be adapted to direct- 
ing the flow of blood from tbe lower vena cava into the left auri- 
cle. About the end of the 5lh day, the auricles appear slightly 
serrated on their edges, and, wlien emptied of blood, lose the 
vesicular appearance which they had hitherto presented. The 
aiilerior parts of both auricles now project more forward, and 
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form the auiicular appendajfes. Their pariutea became covered 
with numerous small irregular marks, wliich appear to indicate 
the rormalioQ of the fleshy pillars, (Fig. 23). 

From late observations, it would appear that the division of 
the ventricle commences some time before that of the auricle. 
Malpighi was also acquainted with this change in the ven- 
tricle ; but as he had observed the bulb of the aorta, in im- 
mediate connexion with the great arteries, to become slight- 
ly swollen at its root on the fourth day, he was led to sup- 
pose that this cavily formed the left ventricle of the heart ; 
ond he erroneously concluded that the ventricle first produced 
must have been the right. Haller having with care investi- 
gated this subject, detected the error of Malpighi, and satisfied 
himself that no part of the bulb of the aorta was converted into 
the new ventricle, but that this part remained to form the roots 
of the great arteries springing from the heart. He thus de- 
scribes the appearances of the right ventricle*: " Hora fere 96, 
sive die exeunte quarto, prima vestigia novi accrescentis ventri- 
culi adparent. Sub bulbo ncnipe aorlie tuberculum nascitur, 
multo corde brevius, perinde rubellum, ovatuni, quod in prin- 
cipio auo superius videttir, et vero ventriculo transversum insi- 
det. Recte tamen adhtbitis oculis adparet, eum ventriculum 
qui hactenus solus fuit, suo semper loco inanere immutatum et 
sinisterius solum conspici, dexterius vero mucronem solum te- 
nere, dum novus ventriculus ipsi imponi videtur, quia brevior 
est, nee attingit mucronem." 

It will appear, however, from what we are going to relate, 
that Haller, though correct in his description of the appearances 
which presented themselves, had observed the right ventricle 
only when it was nearly completely formed. Professors Ro- 
lando and Baer have, since the time of Haller, investigated this 
subject, and have traced the commencement of the right ventri- 
cle to a much earlier period than any previous observers; but 
their accounts of the mode in which this cavity is produced dif- 
fer considerably from one another. 

According to Rolando -f-, the right ventricle is produced by 
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Ihe dilatation of a small vessel which adheres to the side of the 
primitive veDtricle. Rolando informs tis that this vessel may 
be perceived so early as at the 60th hour ; that it is connected 
with the common auricle exactly opposite to the place where the 
veins enter that cavity, and that, winding round the side of the 
left venlricie, it reaches the bulb of the aorta, where it appears 
-10 terminate. According to Rolando, this vessel is quite trans- 
parent, and does not contain any blood at the 60th hour ; but, 
towards the 6Sth or 70th hour, it is dilated in its middle part 
by the influx of blood from the auricle, and it is then easily 
seen applied closely to the base of the left ventricle, with which, 
soon afterwards, it becomes firmly united by muscular 6bres 
that are deposited round both cavities. 

Prevost and Dumas, in their account of the fonnatioD of the 
-lieart, not having been able to perceive the right ventricle be- 
fore the eiid of the fourth day. have adopted ihc description of 
Rolando, while at the same time they state that they have not 
seen the appearances which he has described. 

The observations of Baer, on the other hand, lead him to be- 
lieve, that the right ventricle is produced by the growth of a 
partition in the interior of the primitive ventricle, by which H 
is separated into two compartments. This partition, according' 
to Baer, commences at the apex or projecting part of the hearty 
and, gradually increasing in size, extends itself from thence to 
the upper or basilar part. The rudimentary partition may he 
seen on the third day, or about the 60th hour, when it presenti 
the appearance of a dark stripe on the convex aspect of the 
heart. On the fourth day, owing to the more rapid deposition 
of muscular fibres, and the consequent opacity of the parietcs (tf 
the heart, the ventricular part seems externally to consist of a 
^ngle cavity only ; but, on examining its interior with care, tbb 
division into right and left ventricles is sufficiently obvious : tht 
partition appearing like a fold arising from the inner wall of lh« 
cavity. The same author has shewn that the partition betweeA 
the right and left ventricle remains for some lime incomplete, and 
allows these cavities to communicate with one another, as well 
as with each of the auricles, along its free edge. Baer has ob- 
wrvcd that tlic constriction of the paries of the auricle, by which 
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' its right and lef): cavities are fonned, takes place considerably 
later than the production of ihe septum of the ventricles ; and 
he, therefore, docs not agree with Rolando, Prevost, ami Du- 
mas, in beheving that the obstruction thus pi-odnwd to the flow 

, of blood from the right to the left auricle is to be regarded aa 
the cause of the development of the right ventricle. 

During \aAt spring I was enabled to investigate this sub- 
ject more carefully than had previously been done, by means 
of some very large goose's eggs, wliich, having been hatched 
for the proper time, presented to me hearts of such a size 
that their cavities could be distinguished with the naked eye 
alone. The observations I then made confirmed in the more 
important particulars the account which Baer gives of the se- 
paration of the right from the left ventricle, by the formation 
of a septum rising between them : they lead me to believe, 
however, that this septum is not produced exactly in the man- 
ner he has described. I can have no doubt, however, of the 
existence of a gradually increasing septum in the hearts of 
the ftetus of all birds, as I have examined the ftetus of 
the common fowl, the turkey, the duck, and the goose, and 
have found corresponding appearances in them all. According 
to my observations, the septum does not rise from the ajjcx of 
the heart, but begins to be fonned by imperceptible degrees 
towards the right and upper side of the common ventricle (Fig, 
19. C, D, z). At and before the time at which the first traces 
of the interventricular septum appears, the internal paries of the 
ventricle is of a very spongy structure, being composed of nu- 
merous loose fleshy fibres, interwoven with one another. From 
part of these netted fibres, some of which, in a more advanced 
state, no doubt constitute the columnse cornea; of the ventricle, 
ihe septum which divides the cavity springs ; but, from the gra- 
dual manner in which it takes its origin, it is difficult to assign 
any very definite period for the commencement of the right ven- 
tricle. On the fifth day, In the goose (a period corresponding 
ncariy to the 65th hour in the chick), the septum becomes 
more distinct. The right ventricle (Fig. 19- *'), now also ap- 
pears as a distinct cavity, occupying the dilated part at the root 

} o^ the bulb of the aorta, on the right side of the heart. 

The septum of the ventricles (z), docs not appear to be form- 




380 Dr Allen Tliomson on t/u: Vascular St/sUm 

ed by nny fold in the juirics, like that of the auricle, but re- 
gcmlilcs rather some of the largw columns cameie of the adult 
heart, except in the softness of the bundles of fibres of which it 
is composed. It formsacrescenlic arch, the convexity of which 
looks downwards, and is attached on the lower and right side, 
and anterior and upper side, of the comiqon ventricle. On the 
sixth day, in tlie goose, the septum increases in size, and can 
be displayed by making a vertical section of the ventricles, as 
in Fig. 20. d. C. The cavity of the right ventricle is now consi- 
derably increased, and the septum is found to occupy the apex, 
and whole anterior part of the ventricle, but is scarcely, if at 
all, attached to the posterior surface. Here, as well as at the 
openings of the auricles and bulb of the aorta, the septum a 
quite free, and a liair may with case be introduced from the left 
into the right ventricle (Fig. SO, C), After six days and a half 
incubation, the septum is slill stronger than before (z,Fig. 21. C), 
and rises higher up in the ventricle, till very soon it reaches the 
entrance of the bulb of the aorta. Under the mouth of the 
bulb, a communication continues to exist for about a day or 
more longer, until the roots of the aorta proper and pulmonary 
arteries, are formed by the junction of the opposite walls of this 
vessel. Before this takes place, however, the bulb is much 
shortened. At the back part of the ventricles, again, wliert 
they communicate with the auricles, the septum increases till 
reaches the level of the opening of communication: here 
becomes united with the anterior and posterior prolongatif 
of the septum of the auricles; and some time aHer, 
valve which closes the foramen ovale being formed, the whiJtt 
heart is divided into two cavities, no longer communicating 
with one another. Before the union of these septa has taken 
place, while the four cavities of which the heart consists yet 
communicate treeiy with one another, the valves of the nui" 
culo- ventricular orifices are partly formed (i i. Fig. 23). 
the goose of the sixth day, these valves consist of two foldl! 
of the internal wall of the auricle, which hang down into ths; 
ventricle, one on the anterior, the other on the posterior edgeofj 
the opening. As development proceeds, and the union of th»f 
septa lakes place, each of the depending plates is divided into' 
two, leaving the half on each side for ihe formation of the valve., 
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After the direct observation which has been made by Profes- 
.sor Baer and myself of the formation of the septum, the opinion 
of llolando, who denies that there can exist at any lime a com- 
-munication between the ventrielea, cannot, I apprehend, be re^ 
ceived as correct. Were farther proofs required of the accu- 
racy of the statement given in this account, I think they are to 
be found, \st. In the analogy which this mode of produclion 
bears to that of the auricles ; 2rf, In the similarity between these 
changes in the bird and those observed in mammiferous animals ; 
3d, In the existence of larger and smaller sepia in the hearts of 
many adult reptiles ; and, lastiy. By the satisfactory explanation 
wliich it affords of the communication which continues to exist 
in many cases of malformation in the human as well as other 
spedes. 

After the sixth day, little farther change takes place in the 
heart of the chick. The apex of the ventricles becomes more 
acute, and the parietes of the heart generally more muscular ; 
but no alteration in its organization occurs till the approach of 
the termination of fcetal life, at which period the closure of the 
foramen ovale, and the obliteration of tlie ductus arteriosi, fol- 
io* the inilation'of the lungs by air. 

4. Development qfilte Heart in Mammalia. 

The heart of the dog, at the twenty-first day, represented by 
Baer (Fig %. rs i), bears a great resemblance to that of the chick 
at the 5oth or 60th hour. At this time, the heart of tlie dog 
consists of a membranous tube, twisted on itself, and slightly 
divided into an auricle, ventricle, and bulb of the aorta. It is 
thus described by Baer • : " Denudata corporis parte curvata 
optime in oculoa cecidit cordis atnum (Fig. 8. r), venas reci- 
piens, et ventriculus (« ), a slnistro ad dcxtrum latus in spiram 
tortus et ita ac in pullis avium, deficiente pectore, a corporis la- 
leribus non tectum. In nostro fetu praster cuticulam pectus te- 
gentcm jam lencrrimum pericardium adest, quod ante atrium 
et ventriculum distinguitur. Ex corde systema arteriosum 
emergere vidi." 

Rathkef has described the heart of a pig at a period some- 
what more advanced. In this animal he found the heart very 
In the Epiatola de Ovi, &c. p. 3> f Loc. cUai. 
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large proportionally to the rest of ilie body, and projecting from 
the fore part of the breasL The ventricle, strong and thick, 
resembled somewhat in its form that of the adult. As yet it 
cun«sted of a single cavity, but the septum which divides the 
right from the left ventricle had begun to be formed {Fig. 9). 

The farther changes which the heart of animals belonging to 
tlieclasE Mammalia undergoes have been investigated by Meckel*, 
principally in the human embryo ; and by my friend Mr Owen f, 
in the embryo of the pig and sheep. From their observations, k ' 
appears, that, in the human embryo of about four weeks old, and 
at a corresponding period in other mammiferousanimals, thesej^ 
turn begins to be formed between the ventricles, and the auride 
is slightly divided into two cavities. The right ventricle (Fig, 
10. s"), is at first very small, and is situated at the base, and oa 
the right side of the left ventricle. The bidb of the aorta (f), 
appears like a large vessel arising from the ventricle, and com-, 
municating with both its compartments. The auricles are pr» 
portionally very large, and are situated behind the ventricle (r r*). 

Some time after the septum uf the ventricles begins to be 
formed in the interior, there appears a correfiponding notch on 
the exterior, which, as it gradually deepens, renders the apex 
of the heart double, {n, Figs. 11, 12, h 14). As development 
proceeds, the ventricular part of the heart becomes longer, and 
the capacity of its right compartment proportionally increases. 
The notch between the right and lei\ ventricles continues to 
become deeper till about the eighth week, when the two ventri- 
cles are quite separated from one another, except at their bases, 
where ihey are attached (Fig- 1 6.), and where, by the deficieiu^ 
of the internal septum, these cavities still communicate with one 
another, as in the chick on the fourth day. It is an interesting 
fact, that this state of separation is to be found permanent in 
some adult mammalia, as in the Bugong. 

After the eighth week, the septum of the ventricle is com- 
pleted, so that they no longer communicate with one another : 
the external walls of these cavities at the same time become at- 

" Meckel's Arehlv. b. ii. p. 403 ; and Journal Complement, torn. i. 
-f The Asaiatsnt Curator of the Hunterian Mueeuni, London, wliu has 
kiiidl; made me acquainted with tlie result: of hia observations. 
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tached to ooe another in a greater spaco towards their bases, 
and the notch between them is thus diminished. The apex of 
the heart still appears double at the tenth week, (Fig. 16) ; but 
at the end of the third month, the ventricles are very little se- 
parated from one another, though the place where the notch 
previously existed is still strongly marked (Fig. 17.) 

We have already remarked, that there is at first only one ves- 
sel which arises from the ventricle of the heart ; this is the bulb 
of the aorta, which joins with the ventricles immediately above 
the septum, and seems to communicate freely with both till the 
seventh week. About the seventh or eighth week, the bulb of 
the aorta becomes gradually divided into two vessels, for the for. 
mation of the ascending part of the aorta proper, and the root of 
the pulmonary arteries, {ttf, Figs. 16, 17). The division takes 
place first towards the ventricle, so that at fii-st, when the lower 
part is divided, the higher still remains single. The division 
proceeding upwards does not separate the whole of the bulb of 
the aorta into two vessels; a communication is left at the upper 
part, (m, Fig. 16), by means of wJiicb the ductus aitcrlosus is af- 
terwards formed. 

The left auricle is at first much smaller than the right ; and 
at the time of its first separation, as in that of the chick, we can 
discover no connexion between it and the pulmonary veins. 
In the seventh week, the anterior parts of the auricles are 
prolonged forwards, so as to place tliemselves at the base of 
the ventricles, and to cover anteriorly the bulb of the aorta, 
or origin of the pulmonary and aortic trunks. At this time 
the vena cava inferior appears to enter the left auricle (the 
superior vena cava leading into the right, as in the adult), 
33 the back part of the septum of the auricle is at this time 
formed by the eustachian valve (Fig. SO). At the ninth 
week the proper septum of the auricles begins to appear a Hltle 
to the left of the vena cava inferior, and the foramen ovale is 
seen quite open between this, the lower, and the upper part of 
the septum auricularum, which descends from above. The eus- 
tachian valve is still very large ; at the end of the third month, 
it decreases in size, and the valve of the foramen ovale begins to 
be formed, 

It appears to mc lo be unnecessary to continue to describe the 
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4. 6. & 6. The bMrt rX the same animsl at mure advanced pcrinilE 
T. Tlie fleCus of the Salmon, with the yolk.b^ nml vein* ramified us 
it (from KllU). 

PLATE III. 
3. Reptiles. 
Frog. 
FIg.'.i. The ovum of Ihe Frog, natural size. 

a Sectiim of the ovum, shewing the maiiDer in which the genninol 
membrane surrounda the yolk, msf^tfied diolnetera. 

3. (From Prcrost and Dunus) Section uf the ovum, and the furroi 

Ibnned by the primitive folds of the spinal caual. 

4. (From do.) A and B, The primitive trace and primitive folds. 

5. (Fioni do.) A, The ipinal canal beginning to close. B, Side vieH 

more advanced. 
fi. (From do.) Side view of the fcetus more advanced. 
7- (From do.) Poaterior view, the spinal canal closed. 
8. & 9. Sections of the tadpole, shewing the mode in which the lajett 
of the germinal membrane are disposed. 
1ft. Tadpole in the e^ at the fiflh daj after being laid, natural lise. 
II. & 13. Anterior and posterior views of the tubular heart of this t« 

pole, magnified. 
13. & It. Hearts of tadpoles in which the external ^Ua were near); 
perfect. 

15. Tadpole when the external gills begin to lessen. 

16. The heart of this tadpole. 
IT. Heart of the tadpole a short time before the transformation takes 

SidaiaaadeT. 
Fig. 1. Ovum of the Aquatic Salaiaander, natural Are. 
3. This ovum magnified. 

3L Section of the ovum and germinal membrane. 
The nmaining figures indicate the development of the tadpole, and for. 
tnation of the heart, corresponding with tliose in the Frog. 
Fig. IS. (From Funk)Shews the yolk and vascuhtr network ofthelandsala. 
mander; 

17. & 18. (From the Bome) Shfw the jolk.bag at an advanced period 

in this animaL 

19. (From Rathke), The foetus of the I^^certaa^lis. 
4. Mammalia. 
Fig. I. (From Baer) Ovum of llie dog (probably eight days after imprq. 
nation), with the cicatricula on iti surface. Fig. 1. Natural size. 
II. (From Prevosl and Dumas) Ovum of the dng, eighth day. Fig, 2. 
Natural size. 
III. Ovum which I found in the rabbit on the sixth day. The ricatri' 
cukls seen on the sur&ce of the yolk, magnified S diameters. 
Fig. 3. Natural size. 
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IV. (From Prevost and Dumns) Ovum of the dojf, twelfth day. The 

primitive trace of the embrvo. Fig. 4. Natural size. 
V. (From the come) Ovuiii of llie same date farther advanced. Fig. S. 

Natural size. 
fi. (From the same) Transparent area in the ovura of the lUbblt, with 
the primitive folds of the spinal canal, commencing vertehrte, &c. 

7. (From the same) Pari of the uterus of a rabbit opened eight days 

after impregnation. The fcetus seen lying on the vascular area 
of the yolk, or umbilical vesicle, natural size. 

8. {From Baer) Fcetoa of the dog three weeks, lying on the vascular 

area on itd left aide, magnified 1(1 diameters. Fig. •. Section of 
the foctua, shewing the folds of the spinal canal, intestine, &c< 

9. (From Itathke) Fcetua of the pig three wecka, magnified 1 diameter. 
10. to 19- (From Meckel) Hepreaent the changes which the ventrielea 

and auricles of llie human heart undergo from tbe fourth week to 
the third month, 
sa & SI. Are diagrams copied from those of Mr Owen, to shew the 
mode in which the upper and lower Interouricular aeptn, and 
eustochiui valve, are tonned In the heart of mammiferouB ani- 

(Tohe continued.) 



On Citanges oliserved in the Colour of Fishes. By Mr James 
Stabk. Communicated by the Author. 

Having accidentally observed remarkable changes of (^alou^ in 
some minnows I had kept over last winter, I was induced to 
make a few experiments, with a view to diBCovcr the cause of 
these singular changes. As no observations of the same nature 
seem to have been recorded, so far as my reading extends, I 
take the liberty of transcribing from my notes a short detail of 
some of the experiments I have made upon the Minnow (Leu- 
dactts phoxinus) ; the Stickleback (Gasterosleus actdeaiusj ; 
the Loche (Cobilis barbaiula) ; and the Perch (Perca Jlutiia- 
tUis.) 

My attention was first directed to this subject from havirtg 
transferred the minnows above alluded to into a white basin, 
for the purpose of changing the water in the glass-vessel where 
they were usually kept. Having allowed them to remain in the 
basiQ for some time, it struck me, on going to replace them, 
that their colours were less vivid, and the dark spots and bands 
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much paler than usiiol. As tlie white ba^^in stood in the shade, I 
it occurred to me, thai, by putting the basin and the animaie is 1 
the dark, I might be able, on the principle of blaDcbiog veg^j 
tables, by excluding tbcm from the light, to render the loss of ■ 
colour complete. I was not aware at the lime that I could nitlif 
equal ease restore thecolours, andin a very short period, to tLdrl 
original brightness and beauty, by a process equally simple. 

June 26, 1830. — I put two minnows whicli bad lived within 
over the winter into a white stone-ware ewer. They bad at tbi» 
period the usual vivid colours, hack dark brown, and the ban 
on the upper part of the wdes black, upon a silvery ground, with 
violet and golden reflections. 

Jm^ 27. — Upon examining the minnows this morning, I 
found that they bad nearly lost their colour. The back w 
now of a light sand colour : the bars on the sides had entird] 
disappeared, and the sides and belly were nearly of one coloui^ 
a Mlvery white, with a slight shade of blue. 

June 28. — Same as yesterday, but the body seemed partly 
Umislucent, so that the layers of muscle on the back were d 
tinctly seen, and the vessels between them ; the snout and b 
of the skull more transparent than usual. 

June S9- — Replaced the minnows in the glass-vessel J 
which they were originally taken. Appearances same aa yeste 
day. I wrapped a black silk handkerchief round the vessel. ' 

June 30. — Colours were this morning but little altered fm 
ye&terday. Removed the handkerchief, and put them iu suil 
shine for a few minutes, and placed the Iwttle upon a blad 
cloth exposed to the light, but not within the rays of the buI 
At 4 o'cIocTk p. M. they bad regained much of their original o 
lours. I now transferred them again into the white ewer. 

July I. — The minnows have again lost their colour, and bfl? 
come totally of a pale sand colour. After examining them, I 
now placed the ewer in a dark corner of the room, and they were 
kept in this situation till the 17th July, their colour remaining 
uniformly pale, and without variation all that time. 

Jviy 17- — I now transferred the minnows to a black gla: 
earthen-ware jar. In five minutes, dark-coloured spots begi 
to appear on the back ; and in little more than a quarter of i 
hour tliey had lost their transparency. Five hours afterward 
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the minnows appeared of a mottled grey and brown colour, with 
the 6ns of a bluish linge. 

Jxdy 18. — Colours on the back dark brown, approaching to 
block, so as to be with difKculty distinguished from the colour 
of the jar when looking down ; fins purplish, incUning to blue. 

The same minnows remained in the dark jar till the Slst. 
On thai day, I covered the bottom and two slips on the side 
two inches high with tinfoil, leaving the minnows in the shade 
as before. 

Juiy 22. — One of the minnows which had kept at the bottom 
over the tinfoil, had this day lost much of its dark colours, the 
back appearing brownish-coloured, fading into silvery on the 
sides, with no appearances of the dark interrupted bars. The 
other minnow, wjiich kept above, and by the side of the vessel 
where it was not covered with tinfoil, retained its original co- 
lours and markings. 

Jidy 24. — I removed the tinfoil this morning, and at night 
both minnows had assumed on the back, when looked down 
upon, the same dark colour as before, and nearly approaching 
that of the jar. 

The minnows remained in this jar tilt the 3d of August, 
some time previous to which, 1 had put others of the same spe- 
cies into the jar; and they were now uniformly of the same 
dark colour on the back, with black variegations and golden re- 
flections on the sides. The belly in all cases retained its silvery 
' appearance. 

All these experiments were conducted in a dark corner of the 
room. I repeated the same experiments in a perfectly light 
place of the room, but excluded from the sun's rays ; and again 
by exposing the vessels and animals to the direct rays of the 
sun, with the same results; — that is, when placed in a dark 
vessel, the colours of the animals assumed much of the colour 
of the vessel they were placed in ; and when transferred to a 
white basin, they uniformly became in a very short period of 
a light sandy colour, and their characteristic markings disap- 
peared. In crystal vessels, when exposed to the light, httle 
change of colour takes place, though I have often observed, at 
different periods of the day, and in different minnows in the 
same vessel, a change to a certain extent in the brightness of 

JtlLY— SEPTEMBER 1830. Y 
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the colours and markings, for which I am unable salisfactorily 

to account. 

On the 26lh July, three minnows were put into a crystal de- 
[ canter, rolled all round with black silk, and placed in s dart 

■ner of the room. At this time they were brownish or Baud" 
cokiured on the back, sides with golden, bluish and black va- 
riegations, belly and lower part of the sides silvery white. Thef 
remained in this situation till the 3d of August, during whick< 
time no change of colour took place. 

I repeat«I the same experiments often, and varied in all way»- 
I could think of, with the Sticklobnck. Its changes of coiont 
were still more remarkable than those of the minnow, inasmuch 
as they took place much more rapidly ; and even in a few mi- 
nutes, and under the eye, the colours may be seen to fade fflf 
Inighten according to the nature of the vessel they are placed' 
in for the time. Tlie fine vermilion colour of the breast almost ' 
disappears when placed in a white basin ; and the vivid colonn 
are as speedily recovered upon transferring the animals to W 
black glazed earthen jar. * 

As the same changes in colour take place in the Loche (Ce^ 
bitis barbatula), and in the Perch fPerca jluviatilin }, it is un- 
necessary to detail experiments which are in every one's power 
to make. The sudden charge in colour which takes place in 
the course of a few hours, is so striking, that doubts of the 
identity of the animals might reasonably be entertained by one 
who witnessed the results, without being aware of the circum- 
stances which led to them. Though I retained them at first 
for weeks in the various vessels, to ascertain the reality and 
permanency of the change, while circumstances remained the 
same, yet 1 afterwards experienced that a few hours was suffi. 
cient to display all the phenomena. 

Into the causes of these changes of colour in fishes, and to 
what extent these may be explained on optical, chemical or phy- 
siological principles, I do not hazard an opinion. One prin- 
ciple is sufficiently obvious from these experiments, that these 
fishes, and perhaps all the other rivfir and lake fish, possess the 
faculty of accommodating their colour to the ground or bottom 
of the waters in which they are found. The final reason for 
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may be traced to the protection which they thus secure from 
the attacks of their enemies ; and it affords another beautiful 
instance of the care displayed by Nature in the preservation of 
all her species. 

May not the changes of colour observed in these fishes de- 
pend much upon the sahie cause as the changes which take 
place in the colour of the chameleon, and for which no very sa- 
tisfactory account has yet been given ? When crawling on 
plant?, the keenest eye cannot detect its presence, as being diffe- 
rent in colour from the exact shade of the leaves. 

Not having been on the sea-coast this summer, I have not yet 
had an opportunity of repeating these experiments on the sea- 
fishes, though, from analogy, I have no doubt that the same 
changes of colour will be found to take place in them. In fact, 
I have often observed on our flat sandy coasts, that the flounders 
were so very much the colour of the sand, that, unless ihey 
moved, it was impossible to distinguish them from the bottom 
on which they lay. I have noticed the same with regard to 
the eel in the nuddy pools and places where these animals 
are usually found. 

It may perhaps be worth while to mention, that the food of 
my minnows in winter consisted of fibres of beef or mutton ; 
and this, with flies, generally formed their summer food. With 
this they were generally retained in health and activity ; but I 
have never been able to keep them alive above three years, 
which I take to be about the average duration of life in the 



In the stickleback, the loche, and the minnow, when full 
grown, and I suppose arrived at the extremity of age, I have 
often observed, some days previous to death, the tail extremity 
to lose its flexibility, and to become covered with a kind of 
mould or conferva-like substance to the height of two or three 
lines, and that this substance or growth gradually crept along 
towards the middle of the fish, the rigidity of the parts still in- 
creasing till they died. Is this the natural death of fishes ? 



Notice in regard to the Actinia maculata. By the Editoi 

Ak actinea much resembling the species (if indeeti not t 
■ame), of which our young friend Dr Coldstream has givea 
descnption and figure at page 236. of this volume, I find figut 
and described by Bohadsch, in his Amni. Marin, p. 135, 
under the name Medusa pailiata. That author says, the a 
face of the skin is white, and spotted with most elegant pur[ 
dots. Tn the month of August it is often taken in the Gsha 
men's nets. It appears to move about in the sea, and also v 
fretjuently it occurs investing shells. Its mode of investii 
shells is given by Bohadsch in detail. The same species, z 
parently, is described by Otto, in t. ii. of the Nova Acta Phy- 
dco-Medica Acad. Caes. Leopold ina-Carolina; Naturae Curio* 
sorum, p. 288, 9, 90, 1, 2; and in Plate 40. there are Of 
. coloured figures of it, under the name Actinia camntopodD| 
' He describes it as white, with many delicate pale hluiah-gi 
stripes running from the centre to the circumference, and marka 
with numerous large roundish spots, of tlic most beautiful f 
plisb colour. The habits and manners of the animal are men- 
tioned, bui our limited space will not allow us to state them hei* 
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Notice respe'citTig tfte Nervmts System of the Crustacea*. Bf, 
MM. V. AtTDOciN and Milne Edwards- 

AuoNG the most curious and most important researches toi 
■ which anatomists could devote themselves, are without 
f diction to be reckoned those which tend to make known to 
I the course which nature has followed in the formation of ea 
I being, and in the creation of the different series whicJi seem b^ 
i be constituted by animals. This result may be attuned in two' 
p different ways; — by the comparison of the modifications which 
I" the same organs present in a great number of different animal^, 
} uid by the study of their mode of development, or of the kinds 
f metamorphoses whicli they undergo in the same individual at 

■ Eead tu tke Natural History Society of Paris on the 2d April IB30. 
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the different periodfi of its life. The corollaries which are de- 
duced from the facts elicited by each of these methods of inves- 
tigation always facilitate the study of organization ; but this ad- 
vantage is not the only one that may be derived from researches 
directed toward this object : they sometimes lead us to general 
principles which seem to be so many laws that regulate the or- 
ganic formations. It even happens, when these principles are 
the just expression of truth, that they cause us to anticipate the 
esistence of facts still tmknown, and that opinions drawn from 
deductions of this kind afterwards receive an entire confirmation 
from direct observation. What we are about to say of the 
nervous system of the Crustacea affords a striking example of 
this. 

In a memoir which we presented to the Academie des Sci- 
ences in 1827 (Annales des Sciences Naturelles, t. xiv. p. It), 
we endeavoured to make known the different modifications of 
the nervous system of the Crustacea, and we tried to apprehend 
tile relations existing between the different forms under which 
it presents itself in that class of animals. We shewed that 
sometimes there exist two ganglionary chains distinct from each 
other, and similar to themselves in the whole length of the body ; 
that, at other times there is but a. single chain whose structure 
is equally uniform ; that, in certain species, a cephalic ganglion 
and a medullary ring contained within the thorax are alone met 
with ; and, lastly, that frequently this latter portion of the ner- 
vous system is replaced by a solid node. At first consideration, 
one would be led to suppose that the nervous system of each of 
these animals, having an aspect so different, is formed of ele- 
ments, which cannot be strictly compared with each other ; but, 
in pursuing the examination of these parts in a great number of 
Crustacea, we have met with intermediate states which have 
enabled us to understand that these dissimilarities depend only 
upon a series of modifications, consisting in the various degrees 
of approximations anrl of centrahzation, of certain similar parts, 
or in the want of development of some others. 

This result is in perfect accordance with the principles which 
M. Serres deduced from his inquiries into the nervous system 
of other animals, and into embryogeny in general. He was led 
to conclude that this tendency to centralization was one of the 
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l&ws of organization, anil that the nervous eystMH, io develop- 
ing itself, would preaeDt niodiiicalioDs similar lo those which are 
met with when it is observed in the series of animals. It 
therefore became probable that obiervations made on the same 
species of crustaceous animal, io its different periods of life, 
would shew that the nervous system, as it becomes developed, 
passes through several of the states which we have pointed out 
in the series of these animals. 

The beautiful researches which M. Rathke has lately pub- 
lished in Germany respccling the generation of crabs, shew that 
this is really the case. In these animals, the thoracic nervous 
system examined in the egg, at first presents two seiies of gao- 
giia perfectly distinct from each oilier, and the number of these 
pairs of medullary nuclei is then equal lo that of the appen- 
dages, while, in the adult crab, the same ganglia are much less 
numerous, several having united to form a single nervous mass.' 
Now, this first state of the nervous system of the crab, which in- 
it is only transitory, haa a great similarity to that which we have 
found, but in a permanent manner, in the adult Talitres, which- 
occupy a very low place in the natural series of Crustacea. At 
a more advanced period of incubation, we find in the e^ of th» 
crab the same ganglia already approaching the median line, 
united together, and forming a single series. This arrange 
ment, which is still but transitory, is then comparable to that. 
which is presented by the nervous system of the adult CyniO> 
those. 

The medullary system of the crab afterwards undergoes mo.. 
difications similar to those which we have met with in compar. 
ing together the Cymothoae, Homards, Palemons, Langoustes, 
Carcins, and MaJK, that is, it undergoes a kind of longitudinal 
centralization, the ganglia which correspond to the appendages 
of the mouth approaching each other, and finally forming but a, 
single nervous mass. 

It is therefore seen that in the crab the central nervous sys*. 
tern is developed from the circumference towards the centre, and 
that it presents, during the foetal life, a series of modifications a- 
milar to those which we have found in examining the aeries of 
Crustacea in the adult state. On afterwards combining M< 
Rathke's observations with those made by ourselves, we arrive 
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at this general conclu§ion, thai, the nervous syatem of the Crus. 
tacea is originally composed of two chains of medullary nuclei 
equal in number to that of the locomotory or other appendages, 
and that all the modifications which are met with in it, whether 
at different periods of in(^ubation, or in the different species of 
the Beriea, depend for the greater part upon the more or less 
complete approximation of these ganglia, an approKimation 
which takes place in two different directions, viz. longitudinally 
and transversely •■ — Annales dcs Sc. Nat., June 1830. 



Description of a Spedes of Salix Jbund in Sraevtar. By W. 
Macgillivkay, a, M, (Communicated by the Author.) 

xIaving visited, in the beginning of August 18S0, the beauti- 
ful circular valley or corri/ containing Loch Ceanndin, and form- 
ing one of the two terminal branches of Glen-Callader, near 
Castleton of Bracmar, for the purpose of examining its geo- 
logical phenomena, I happened to find, among the numerous al- 
pine and other plants growing prohisely among its cliffs, a small 
willow, which, after mature deliberation, I venture to offer to 
the consideration of botanists as a species distinct from any 
hitherto received as indigenous to the Bntish isles. Mr Macnab, 
of the Edinburgh Botanic Garden, having been with me at the 
time, I presume that the diificulty of finding an appropriate 
name for this supposed species in any circumstance connected 
with its organization, will authorize me to name it after him. 

Salii 3facnatiana. Leaves elliptieo-lanccolatc, sermtE, veiny, glossy on 
botbrideaj young twigs downy; calldns cylindrical, with Ian ctolate, hairy, 
scales; germens Dearly sessili^ awl-shaped, danny. 

A atnuC, erect, busby sbrub, from twu to three feet high. Stem smooth, 
hrown; hranches spreading, greeniah-red, smooth and glossy ; young twigs 
green and downy. Stipules unequally ovato-lanceolate, small, downy. Leaves 
elliptico-lanceolate (tapering nearly equally at both ends), acuminate, serrate, 
rigid, brittle, veiny, glassy on both sideK, deep green above, a little paler 
(but not glaucous) beneath, with obUque pojallel veins, which are rather promi- 
nent beneath, and reticularly connected by the venules at right angles. The 

" M. Kathke does not appear to have been acquainted with our researches 
Into the oeivuus system of the Crustacea, or with those of M. Serres, other- 
wise he would probably have been struck with the similarity which exists 
between his observations and ours, and would have made the general remarkB 
which his work has sii^^sted to us, and which we have just made. 
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Liwer leaves oftbe tiT%9 ue (ns usual) much mnalleri narmw-elliptic&l, more 
obecurel; serrate ; the young leaves slightly down j. Fetiolei short, smooth, 
reddish. Cattin:^ lateral and terminal, cylindrical, obtuse, rather lt\ - Ger- 
inens subulnte, downy, tapering into a lung, slightly downy Btyle, their very 
short stalk ilowny. Stigmas obtuse, and with Ihe style, rather deeply di> 
vided and separated. Scales of the catkin oblong, dark-brown, hairy, the ter- 
minal haim nearly as bug as the scales. 

This supposed speuiei, of which I have seen only a female plant, is doKlj 
allied to Salicei pnaufdia^ carinata, and myrsimtes. 

The leaves ore not carinnte, recurved, nor glaucous beneath, as In S,ct- 
rinala, and are mure distinctly serrate. The germens also, are very different 
from those of that species, beingmuch longer, with a more lengthened style^ 
and not nilky, but sparsely and rather coarsely downy. 

From pntn\folia, which has uvote leaves, glaucous beneath, it differs in the 
very different form ofthe leaves, the much greaterelongation of the gennenf, 
and the cumparative shortness of their down. 

With myrsimlet it agrees in general aspect, and the smoothness and retlcu- 
. lation of the leaves t but these organs are more elongated and acute, len rif^ 
thinner, and of a darker colour, while the catkins aie longer, and the germens 
are not quite sessile; the leaves are more narrow and more acuminate than 
Fig' /i PL viii. of Flora Lapponica, which represents the narrow-leaved va. 
riety of S. myrainites. With Fig. 6, PL vii. of Smith's edition of Flora Lap- 
ponica, which is said to represent Sntix myranitet, it agrees pretty well as M 
the form of the leaves, but the catkins and germens there represented am' 
totally different. The figure of S myrsudUi, in Solictum Wobumense, which 
agrees nith a specimen cultivated In the Ediubur^ Royal Botanic Garden, 
is also very different from our plant, uot less in the short, almost orbicular 
form of the leaves, than in the narrower catkins and broader germens. 

The leaves are about an inch in length, and a quarter of an inch in breadth. 
When dried, they assume an olivaceous or brownish Lint, and in their reti- 
culations bear some resemblance to those of Arbutus alpina. 



On the Lacustrine Basiv^ of Baza and Alliama hi the Province 
<^ Granada i» Spain*. By Colonel Chahles Silvehtop, 
F, G. S. Communicated by the Author. 

Basin of Baza. 

Two basin-shaped tracts are met with in the province of ' 
Granada, and to the north of the primitive chain, which borders 
:iDd runs parallel to the southern Mediterranean coast of Spain, 
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' A geological sketch comniunicateil to Boderick Inipey Murcbison, Esq. 
Secretary to the Geological Society, and read hyfore the Geological Society 
during the last season. 
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presenting in a portion of their respective areas, beds of tlie 
tertiary age, and of lacustrine origin. One of these lies between 
the towns of Baza and Huescar, the other between the city of 
Granada, capital of the province of the same name, and the 
large village of Alhama, cclebralcd for its mineral waters. I 
have further observed vestiges of similar beds in other parts of 
Spain, which will be subsequently noticed. 

In order to facilitate the labours of future investigators, I 
shall point out a few circumstances connected with these two 
tracts, and offer such observations with respect to their geognos- 
tical relations, as a cursory inspection of them enabled me to 
make. I shall' designate the basins by the names of the towns 
of Baza and Alhama, to which they are respectively contiguous, 
and commence with the former. 



1. Basin of Baza. 

is lUe Bonin of Baita rrum t<nuth to north nearly, or from 




1. 1. Transition Limestone. 

2. Seconilary Nummulitc LimBatonc 

3. Gypaifcroua Marie. 

4. Compact Psludina Limestone- 
Previous to entering into a detail of the beds in this basin, 

I beg leave to give the following rough sketch of the structure 
of the country between Granada and Baza. For the first eight 
leagues after leaving Granada, the road follows an irregular hol- 
low along the northern base of the Sierra • Nevada, a magni- 
ficent mountain, composed of primitive rocks, and rising in two 
of its peaks, called La Veleta and Muleihasseo, to the elevation 
• Sierra Nevaila. This name, in Sp^n, designates and is confined to one 
immense mountain moas, which extends longiLudinuUy from near Granada to 
the vieinity of Guailiz, but which is only a portion of a chain of mountalnx 
bordering the Mediterraneon from Gibraltar to the Cabo de Palos. I de- 
rif^Bte the IP hole of Ibis nearly continuous range m the Skrra Nevada Chain, 
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of between 11,000 and 12,000 fert above the level of the sea. 
Contiguous to the line of road, lower hills of trann don-slate 
and limestone are continually observed, and the latter, wbieh lies 
upon the former, constitutes an irregular line of hills bordering 
the hollow towards the north, but these are immediately suc- 
ceeded in the samo direction by aconlinuous ridge of a secondary 
nummulite limestone. This ridge ceases near a village called 
Oiesnia, eight leagues from Granada. 

Between Dieama and Guadiz, an ancient city ten league 
from Granada, the country begins to open out into that exten- 
sive area, surrounded by high ridges and lower ramificaiions, in 
a part of which, near Ilaza, I observed one of the beds in ques- 
tion, resting upon gypsiferous marl. To the left or north of 
the road in (lie intervening tract, a pretty even surface of table 
land extends from near Diesma, towards the central portion of 
this area, and often presents long slopes to different ravines 
which intersect it, and an abrupt high escarpment to the valley 
of Giiadiz, exhibiting a mass of earthy calcareous marl, with fre- 
(|uent beds of gravel, and horizontal strata of indurated conglo- 
merate, whose cement is also calcareous. On the approach to 
Guadiz, and between the road and the base of the piimitive 
i^cui) towards the south, the ground presents evident proofs of 
the overwhelming action of torrents, which at some remote pe- 
riod have rushed down from these elevated mountains, and 
furrowed it into ravines of great magnitude and depth. In 
the vicinity of Guadiz, argillaceous conical hOlocks, at times in- 
sulated, at others in little groups, and often so numerous and 
thickly clustered as to resemble at a distance an immense en- 
campment of tents, present views of most singular appearance. 
A deposit of a marly, gravelly, argillaceous nature, appears to 
have tilled up all this portion of the area, upon which water in 
a state of vioTent agitation, and exerting its power according to 
the different resistances offered by such a heterogeneous mass, 
has given to its surface so curious a variety of form, and by a 
consequent great denudation, scooped out the Valley of Guadiz, 
The upper portion of this deposit, as may be seen near the end 
of the ridge or Sierra of Biesma, has the appearance of being 
the result of the destruction of calcareous rocks ; whilst the lower 
part, constituting the Valley of Guadiz, is of an argillaceous 
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character, and is charged with imiuinerable minute particles of 
mica, which give to the surface of the various pyramidal and 
columnar figures, into which it is worked, a shining and splen- 
dent aspect, and is evidently the result of the destruction of 
those older rocks of gneiss and mica-slate, predominating in the 
neighbouring primitive chain. At the distance of about three 
miles from the road which passes from Diesma to Guadix, and in- 
tervening between tlie former and the Sierra Nevada, there is a 
singular little tract, surrounded on every side by the deposit 
which occupies this portion of the area, composed of a tufaceous 
yellow ochrcous mass, with interspersed particles of laminated 
gypsum, in which the hot mineral waters, known by the name 
of Banos de Graena, take their origin. 

From Guadiz to Baza a higli ridge of transition * limestone, 
resting upon greywacke and clayslate, intersected by numerous 
quartz-veins, runs parallel to and at a short distance from the 
road on the south side, and throws out ramiiications which 
extend beyond it in the opposite direction. These appear- 
ances continue as far as a pubhtvhouse or venta, called La 
Venta de Gor, between which and Baza an inclined plane, ex- 
hibiting on its surface an indurated stratum of conglomerate, of 
little thickness and frequently broken up, extends from the im- 
mediate base of the ridge, or inosculates between its ramifications, 
towards the lower and central portions of the area. This con- 
glomerate is formed of fragments of tJie rocks now existing in tiie 
adjoining ridge, imbedded in a reddish calc-argillaceous cement. 
It is covered with wild plants and evergreens ; but the predo- 
minating shrub is the juniper. It therefore appears, that from 
Granada to Guadiz the road is bounded on the south by the 
primitive chain of Sierra Nevada, and between the fatter city 
and Baza, by a ridge of transition limestone : it niay be stated 
indeed in general terms, that the whole district between this line 
of road and the Mediterranean coast is composed of primary and 
transition rocks. 

Towards the north of the same line of road as far as Diesma, 
the numraulitc secondary limestone stated to constitute the ridge 
of the latter name, prevails for a considerable extent over a 

' Lead-ore has heen found .inil woiked in various jiarts of this ridge. 
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broken barren-looking country. From Diesma to Baza, the 
road h within the limits I have as^gned to the ba»D under 
consideration. 

On approaching Baza by this line of joad, or from the west, 
there is a long descent, the upper part of which exhibits oa 
each side a series of horizontal strata of compact limestone, 
filled with poludince, which, at a short distance towards the led, 
forms a bold escarpment about seventy feet high, resting upon 
marl, and bordering the lower and more central portion of the 
basin. The same limestone, with its cliaracteristic univalve, 
also forms a low escarpment contiguous to the road, for a short 
distance during the descent. The strata are from three inches 
to a foot thick, and as near as possible horizontal, but others 
were observed which had a thickness of four and six feet. The 
limestone is of a muddy-whitish colour, its fracture smooth and 
oven, and in large fragments inclining to the conchoidal. During 
the descent, the road is at times confined on the right-hand side 
by an earthy marly embankment, in which large rolled masses 
are seen of the same limestone, remnants in all probahihty of an 
extensive bed of this rock which has now nearly disappeared. 

This locality is interesting to the geologist, as it affords a 
proof of the superposition of the compact paludina limestone, 
on the deposit of gypsiferous marl, which occupies so large a 
portion of the basin of Baza, and which will be immediately the 
subject of consideration. It is, however, the only point in this 
basin where such limestone, as far as I have had an opportunity 
of observing, can be seen ; but as a similar superposition will 
be shewn to exist in the basin of Alhama, where a compact lime- 
stone, characterised by the same paludinEe, rests upon a thick 
bed of gypsiferous marl, I am induced to consider the subjacent 
beds in each, although differing in some points, to be identical, 
and of similar origin. 

The extensive basin near Baza, in which these beds have been 
deposited, is confined, towards the south, by the high ridge of the 
transiuon (P) limestone, called the Sierra de Baza, which has been 
stated to extend from Guadiz to the former town ; towards the 
north it is bounded by the still more elevated mountains of 
Huescar, formed of secondary nummuhte limestone; and to- ^| 
wards the east and west, in a more irregular manner, by lower H 
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ramilications, from these two niouritaJii ridges. Its breadth 
from south to north, or from Baza to Huescar, is about thirty 
miles; its length from east to west appears more difficult to de- 
termine, in consequence of the intrusion of minor ridges and ra- 
mifications, and of an immense deposit of transported materials 
which intervenes topographically lietween the gypsiferous beds 
occupying the lower and central portion of the basin, and the 
inward flunks of such ridges and ramifications. Including this 
deposit, whose geological relations I had not time to make out, 
it may be estimated at between forty and fifty miles. 

The city of Baza is situated at a short distance from the 
northern base of the transition ridge, or Sierra de Baza, near its 
eastern termination, the continuation of which, in the latter di- 
rection, has been interrupted by a valley, which, extending 
southerly to a village called Caniles, in the opposite direction, 
passes by Baza, and forms the lowest part of the extensive un- 
dulating plain to its north. To the latter, from its amphitbea- 
trical configuration, and the beds it contains, I have ventured to 
give the name of Basin, an appearance which it presents to the 
spectator, from the high mountains and lower ridges nearly sur- 
rounding it on every side. A description of the line of road 
from Baza to Huescar, traversing the entire breadth of this ba- 
sm, will shew the nature of the predominating deposit it con- 
t^ns, which is immediately subjacent to the compact paludina 
limestone, observed in the descent to the former town, on ap- 
proaching it from Guadiz. For the first three miles the road 
proceeds along cultivated ground, gradually sloping from the 
base of the escarpment of paludina limestone to the Rio de 
Baza, a stream which, rising in the high ridge of the same 
name, after watering the rich fruitful valley between Caniles 
and this town, runs nearly due north along the lower part of 
the basin. The sod consists of greyisli-coloured argillaceous 
marl, and produces good crops of wheat and barley. Towards 
the left a low irregular escarpment, the continuation of that just 
alluded to, borders the higher part of this sloping ground, and, 
winding round towards the west, surrounds and abuts against 
an outlying insulated mountain of transition limestone, called 
Javalcal. The road proceeding along this cultivated slope for 
about four miles, by a line which is nearly equidistant from the 
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eicarpmeDl and ihc stream, or Rio de Daza, subsequently de- 
scends to a horizontal tract, contiguous to the left bank of the 
latter. A white farinaceous efflorescence, which has a bitter 
tasie, is often observed upon the surface of patches of groutid, 
which have remained for a coni<iderable time unploughed, or in. 
vesting the banks of little channels of irrigations, as well as va- 
rious wild maritime plants. Some projecting low eminences and 
hillocks, formed of horizontal strata of marl, with imbedded 
gypsum, the former in a semi-indurated state, and of a whitish- 
grey colour, the latter in separated pieces, and of a laminated 
structure, are observed rising to twenty or thirty feet above the 
level of the surrounding tract. Here, therefore, along the line 
of road which crosses tJie basin from Baza to Huescar, the gyp- 
siferous marl is first distinctly seen, and hence to the latter 
town it continues almost without interruption. 

About eight miles from Baza the road crosses the little stream 
of the same name, confined by low escarpments of marl, and, 
after a short gradual ascent, wliere numerous rolled fragments 
of red sandstone strew the ground, passes through an aperture 
in a sort of embankment, formed of alternating strata, of a gra- 
velly conglomerate and marl. 1 1 then traverses a little hollow— 
a sort of a valley of denudation in the gypsiferous marls — and, , 
after a subsequent ascent, whence onwards the nature of the 
deposit may be constantly observed, enters upon a table-land 
tract, which, varied or_ indented by frei]uent liltle'hollows and 
denuded spaces, extends to a village called Benamaurel, about 
half-way between Baza and Huescar. One of these natural ex- 
cavations of considerable magnilude, is crossed immediately be- 
fore entering the last-named village, situated upon the summit 
of the opposite ascent. I may here observe, that, from the ri- 
vulet, or Rio de Baza, to Benamaurel, a distance of about ei^t 
miles, gypsum is continually seen in every little natural section 
of the horizontal marl strata over which the road proceeds. 
This tract consequently presents a general even surface, inter- 
rupted occasionally by litde hollows of denudation, nnwatcred by 
any stream, and a scanty vegetation of wild plants and shrubs. 
But between Baza and the ford where the rivulet was crossed, 
the gypaferous marls were only observed in a few projecting low 
eminences or hillocks, in the liorizontal tract along its left bank. 
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In the preceding cuUivated slope near to Baza, they were not 
noticed; in all probability, however, they consticute the un- 
der stratum. A powerful stream, called the Guardal, rising in 
mountains north of Huescar, passes close below Benamaurel, at 
the bottom of a high perpendicular escarpment of the horizontal 
beds of marl and gypsum, and joining subsequently the rivulet 
of Baza, which flows in an opposite direction, their united waters 
taking first a westerly, and afterwards a northerly course, finally 
enter the Guadalquivir*, in the neighbourhood of Uveda, 

Tke Subterranean Village ^f Benamaurel — The total num- 
ber of inhabitants in Benamaurel, os I was informed, amounts 
to about three hundred, three-fourths of whom live in capa- 
cious caves excavated in the mass of gypsiferous marl, which 
constitutes the surrounding tract. I entered several of these, 
and was gratified to remark the neatness and cleanhness they 
exhibited. Their owners appeared to be perfectly content in 
these grotesque habitations, and assured me that they were 
not only extremely durable, but warm in winter, and, from the 
freshness and coolness per\-ading them in summer, much prefer- 
able to common built cottages. Those I visited indeed far sur- 
passed the expectations I had formed from their external ap- 
pearance. They were generally divided into three compart- 
ments; a large room in good proportion and of considerable 
height was the general rendezvous of the family, and adjoining 
to this, on one side was a small bed-room, and on tlie other, the 
kitchen. The greater number of these subterranean dwellings 
are ^tuated on the acclivity we ascended after crossing the de- 
nuded hollows above mentioned, and the church and a few 
mud-builc houses crown its summit. That in which I was 
lodged for the night I passed there, in part belonged to the 
latter class ; but from the manner of its construction, in which 
art and nature mutually assisted each other, it might be said 
to possess a sort of amphibious character. It was two stories 
high, and consisted of various apartments excavated out of a 
considerable insulated projecting mass of gypsiferous marl ; but 
in the second story there were joists and beams stretched 
from wall to wall, which gave greater strength to tlie natural 

• This river, as everj one knows, fells into the AtUiiuc Ocean, in the 
beautiflil Ba; of Cadiz. 
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parlitioDs. The fliwrs of die diflerent rooms were formed Iqr 

the natural surface of the strata, and a corresponding plane had 

becD left after the excavation of each apartment, whose interior 

surface formed the ceiling as its exterior one did the roof of the 

house. The lower port of the house, on the ground floor, which 

consisted of more numerous apartments, was also excavated in 

the moss of these strata, and divided into compartments by 

thick walls of the latter left standing for this purpose, without 

any arti^cial support. Amongst the most curious pieces in the 

latter, a circular room, vaulted in the form of a low dome or 

half-orange, and called the Mazmorra, from its destination of a 

dungeon in the time of the Moors, is worthy of being noticed, af^ 

fording, from the perfect state in which it is preserved, an incon. 

testible proof of the durability of excavations made in these 

strata. The house occupied the whole of the insulated projecU 

ing mass of these strata, and a broad and high-arched gallery, eb 

, cavated with nice precision, conducted through its central pai^ 

Ei^om the front to the rear of this singular edifice. It opened 

E out OD the latter side upon a platform along the summit of thft 

L )ugh escarpment whose base is washed by the Guardal, and re* 

E presented a delicious view of a little green cultivated valley fea^ 

f lillzed by its waters, upon which the eye reposed with d^ighu 

L fatigued by the monotonous, barren-looking prospect of tlus. 

[ arid district. 

Sulphur Mines of Benamaurel. — Benamsurel stands upoW 

[ tiie left bank of the Guardal, and the sulphur mines knowK 

^ by tJie name of this village are situated about three miles toi 

L wards the west on the opposite side of the rivulet, the inten- 

E Tening distance exhibiting perfect similarity in geoli^cal an^ 

f ^ysical character to the tract lately described. In one o( 

T the little hollows which characterize and indent the 

L occupied by the gypsiferons marl strata, several perpendici 

r shafts have been sunk for the purpose of extracting the sul 

[phur which iii some places accompanies them. The prindpd 

r bed of this substance occurs at about sixty feet below the sur- 

f face ; but before reaching this, two other strata are passed 

through, in which the mineral makes its appearance, but in 

small quantities, and so mixed up with marl and gypsum, 

as not to repay the expenses of extraction. The former, or 

workable stratum, has little thickness, rarely exceeding that of 
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two or three inches, and preserving the liorizontality of the 
gypeirerous marls between which it is enclosed. Tlie sul- 
phur is of a pale yellow colour, of a compact structure, and a 
few minute scales of laminated gypsum are occasionally diB- 
seminated in its mass. Amongst the debris resulting from ex- 
cavation, and surrounding the aperture of one of the shafts, I 
observed fragments of the marl strata, studded with numerous 
minute organic bodies, with whose nature I was then unac- 
quainted, but have since been informed that they belong to the 
genua Cypris, and are simiiar to those found in the weald clay 
uf England. The stratum to which these belonged had a more 
arenaceous character — a greater proportion of fine sand — than 
the generality of those which constitute this formation. A few 
broken fragments of testacea were also observed, whose nature 
it would he difficult to determine, being principally converted 
into a crystalline substance in the form of minute concretions. 
The above organic remains are met with, as the workmen in- 
formed me, in the strata immediately overlying those in which 
sulphur is found. During the three hottest months of summer, 
it becomes necessary to suspend the workings for this mineral, 
as the exhalations are so powerful, that llie lights attempted to 
be introduced are immediately extinguished. 

The road from Benamaurel to Huescar proceeds up the little 
valley of the Guardat, on the right bank of, and at a variable 
but never considerable distance from, the rivulet. The oppo- 
site bank is formed by a high perpendicular escarpment, the 
continuation of that below Benamaurel, nearly the whole way 
to a village called Casdllejos, several openings or entrances into 
caves being observed along its face, which tradition states to 
have been inhabited by the Moors. All the tract to the left of 
the line of road, as far as Castillejos, exhibits a succession of 
little escarpments, in the gypsifei-ous marl deposit, bordering 
table-formed flats of different dimensions, or surrounding de- 
nuded hollows ; and from the summit of the high escarpment 
forming the left bank of the rivulet, the surface presents a si- 
milar character and configuration in the opposite direction, as 
far as the eye can reach. 

Sulphur is also met with in this deposit, and worked by 
means of shafts, in the immediate neighbourhood of Cabtillejps. 

JULY SEFTEMBEtt 1830. Z 
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The little valley of llic Guordal, between Bcnamaurel and 
Castjllejos, has a varying breadth and form. At tiineB it is re- 
lliiced to a narrow slip of land, confinc<l on one side by a higb 
ivrpment, and on the other hy step-like platforms of iha 
irla successively becoming more elevated as they recede frcMi 
[ -the mulet ; at others it expands into little circular basins, fn»a 
K quarter to half a mile broad. The course is nearly north and 
louth ; the distance between the two last-jneatioDed villages ia 
Aoat ten miles. t 

From Castillcjos to Huescar, a distance tA about twelve 

the tract exhibits appearances identical with those lately At* 

I seiibed ; but on apiiroaching the latter town, the gypmferoua 

' marl deposit is conceded under a gently inclined plane c^ alliU 

[ nium, of a sandy character and reddish colour. This extendi 

» the base of the lirst low ridge of secondary limestone, whidi 

IBS been stated to form the northern boundary of the basiii|t 

J and which, a few miles still farther north, rises into a series of 

[ devated chains and magnificent mountains the highest of whicb< 

I M known by the name of La Sagra. 

It appears, therefore, in crossing this basin from south ta 
Berth, or from Baza to Huescar, that it is entirely occupied bjr 
a deposit of gypsiferous marl in horizontal strata, whose totd 
thickness way perhaps be estimated at between 300 and 400 
bet, judging from the h^ght of the escarpment at Benamaurel^ 
■Bd the depth to which the sulphur workings have been carried 
ii a hollow of denudation at a much lower level than the aurfaoc 
•f this formation near the last named village. 
' The gypsum, so abundant in this deposit, is almost 
Mlty in wedge-shaped separate pieces, many of which are 
Joined together, and form irregular masses of the aze of a 
cannon-ball. These are imbeddeil in great profusion in 
mart strata, which generally are from 3 to 1 inches thick, 
vary from 1 to 6. In other places these strata am studdtj 
with email faccttes of gypsum, and an instance lanlj 
where it is not visible in one form or the other. Its &t 
is universally Um'mated. 

I shall now proceed to say a few words upon the sppearaneee 
presented along the line of road which passes over the eastern 
portion <A this ba^n. About sixteen miles from Ba^a, imd ca 
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the road to \e[e% Rubio and to the more eastern province oi' 
Murcia, there is a village called CuUar, situated witliin the 
limits aasigped to it. The first part of the intervening tract is 
occupied by the pretty cultivated valley immediately below 
Baza, the upper stratum of which consists of a greyish-coloured 
argillaceous marl, that is observed in the descent to a Btream 
about four miles from the last-named city, to become very te- 
nacious, and to be covered with gravel. Hence, for about six 
miles there is a long gradual ascent, varied by a succession of 
little horizontal flats and gentle bilk. The road often passing 
along denuded spaces, or cut through Httie ridges and emi- 
nences, numerous escarpments of horizontal calcareous marl 
strata, from 3 to 6 inches thick, arc exhibited, containing dis- 
continuous beds of earthy marl, studded with separate pieces of 
laminated gypsum frequently grouped together, and presenting 
a boat-shaped form. Higher up the ascent a regular stratum of 
gypsum was observed, in two separate instances, about a yard 
thick, between horizontal strata nf semi -indurated calcareous 
marl. Near the summit of the ascent the marl becomes more 
calcareous, and several strata, each about 4 inches, and altoge- 
ther about 3 feet thick, were noticed, of a somewhat porous 
earthy limestone, containing a few crystalline facettes of the 
same substance. This point is nearly the highest level of the 
gypeiferous marl formation in this direction, and hence to Cullar 
is almost a horizontal plane. I am inclined, in consequence, to 
consider these latter and higher strata, which, nearer to Cullar, 
are observed at times to alternate with thin beds of a sandy 
mart, in which small grains of quartz and specks of mica are 
seen, as the equivalents of the compact paludina hmcstone, 
which, on the oppoate side of the valley lately crossed, rests 
upOD the gypsiferous marl deposit, as before noticed, on the 
descent to Baza by the Guadiz road. 

As far as the eye can reach to the right and Irft of the road from 
the stream last mentioned to Cullar, this knmense deposits ex- 
tends over a greyish barren-looking tract ; but shortly beyond 
the latter village, in the direction of Velez Bubio, it is succeeded 
by a mass of transported materials which extend to the base of 
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the secondary limestone* and older rocks^, stated to form tbe 

geographical limits of the baxin towards the east. 

All the tract surrounding Caniles, a village situated in the 
upper part of the Valley of Baza, and about six miles from this 
city, towards the S. S£., is also formed of horizontal strata dL 
marl, in which I did not observe any imbedded gypsum, nor, 
as I was informed when there, is it found in the neighbourhood. 
Intervening between this tract and the eastern llanb of the Sierra 
deBaza^, there ismuch conglomerate, composed, like thatalong 
tile northern base of this ridge, of fragments of aro^Uaceoua 
schist, grevwacke, and transition limestone, imbedded in areddish 
calc-argiUaceous cement ; and, towards the east and south, at a 
few miles from Caniles, gravel is extensively spread over a con- 
siderable tract, called El Desierto de Jauca. 

Other localities witliin the area of this basin, not visited \sf 
me, present phenomena interesting to the geologist, viz. th» 
brine springs of Vacor, the mineral waters of Casablanca, and 
the neighbourhood of Zucar, wliere testaceous remains and ■ 
variety of lignites are foimd. These three httle villages are »i 
tuated to the north of the line of road between Guadiz and Basai 
In concluding, I beg to recall your attention to two factt 
which intimately connect this basin with that which will form 
the subject of my next communication. The first is th« 
superposition of the compact limestone with paludinse to thfl 
gypsiferous marls ; the second, the stiperposition of the latter tO 
the secondary nummulite limestone. I shall, however, show, hi 
the description of the basin of Alhama, the existence of oth» 
intermediate strata between the gypsiferous marls and the ai 
mulite limestone. 

The valleys of denudation, along which the riviUets of 
aiz. Baza, the Guardal, and some minor streams now flow, 
well as the numerous dry hollows which diversify the gurfacaj 
aflord many opportunities of observing sections of the gypsift 
rous marl. That near Baza proves that the upper beds, or tl 
immediately under the compact paludina limestone, are con 

• Sierra de Maria. ^ Greywacke and argillaceous sehlat* 

t A patch ofsnowBtillreniainetl. ontheaethofMay, near theBuramiti 

Sierra de Baza, opposite Caniles. A bariinietrical observation I made at tfa 

point gives an altitude of 4S56 feet above the level of the MeditOTanean. 
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posed of marl witbout gypsum, tlie succeeding ones, in a de- 
scending order, becoming more argillaceous, and cont^ning some 
gypsum ; wliibt those below, to an unknown depth, are cal- 
culous, sandy, and abound in that mineral. It also appeiirs 
that, in the lowest beds penetrated, near the centre of the basin, 
the gypsiferous marls contain imbedded sulphur in sufHcienl 
abundance to be advantageously worked, associated with various 
organic remains, amongst which the existence of the Cypris 
seems to warrant the conclusion that the deposite has been 
lacustrine *. 

(To be continued). 

On Valleys of Elevation, and their Connexion itnth the Origin 
ofAciduloKS Springs. By M. Fredekick Hoffmann -f-. 

It is well known, that of late years MM. Kefersiein, Bischoff, 
De Hoff, De Buch, Brongniart and Boue, have sought the ori- 
gin of the carbonic acid of acidulous springs in the ancient foci 
of volcanic activity. M. HoAtnaiin's memoir is a happy com- 
bination of this idea with the formation of certain valleys by 
elevation, and ils author connectJ^ these phenomena with the 
mutual crossing of different systems of mountains. 

This memoir tends to prove, that the formation of the val- 
leys of elevalion was accompanied by the eruption of a great 
quantity of water containing carbonic acid, which had been 
expelled from the depths of the earth ; and that the springs of 

* It WDulJ probably be a. difficult iiuestion of antiquarian investigation, to 
trace the origin of these Bubtemuiean dwt^lliu^ inhabited by a conuderable 
population of the poorer clas9 in various parta of the province of Grsnada. 
They may be observed in the oiitakirts of the cities of Granada, Guadiz, and 
Baza; but are moat numerous in the villages of Benamaurel, Caatillepa, 
Canilea, and Cullar, where they have been excavated in the marl strata ao 
eitensively deposited in this basin, and in those of Benabra, and another, 
whose name I forget, in the valley of Guadiz. In Benabrtt,theentire popu- 
lation Uvea in caves ; the church, tbe curate's house, and the Yento, being 
the only edifices seen above )^und. Many of the argillaceoLia conical hil' 
lock*, which give so lingular a character to a small tract of ground in the im- 
mediate vicinity of G uftdiz, and to which allusion has been made before, have 
been also partially excavated and converted into dwellings, — an ajierture at 
the base of the cone serving for entrance, another higher up as a window, 
and a third, near its apex, as a chimney. 

+ From Journal de Geobgie. Par M. Bou6, ftc. No. II. 
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this nature which still e\mt in w^vcral of these valleya, are only 

■Ibe last ramifications of this great phenomenon. 

M. de Budi has also tried to show, that when hot spnnga 

issue at the bottom of crevices and hollows, the carboruc acid 

which accompanies their eruption escapes tlirough the rents of 

the formations, and impregnates the cold springs in higher places 
[ The observations of these two naturalists tend to support the 
[ ii|nnion3 exposc-d by M. Rozet, in his memoir on the old alluvia 
L ^the valleys of the Rhine. 

Of the phenomena which clearly indicates the elevatiMi art! 
I Iractured state of the chains of Westphalia, one of the most re- 

markable is the fonnalion of certain valleys, which we sh^ 
□e circular valleys, or vaiieyt of elevation. Their principal 

character consists in their having been originally shut in on all 
i rides by precipices, whose strata are circularly inclined. Thp 
St Striking example of this formation is the valley o( FytK 
I mont, as represented at Figs. 1, and 2., Plate IV. 

The upper edges of the musdielkalk mountiuos, which fonis 

tiie surrounding precipices, are seen on the opposite dccliviues, 
L «nd are sometimes half a mile distant from each other, and th^ ■ 
' Use above the bottom of the valley, equally on all sides, to a 
^ li«ght of from 900 to 1000 feet. Upon this formation are » 
I fltxnetimes at greater heights, the edges of the kcuper, whi(^ 
MS also been pushed backwards, and the first mountain''s form, 
[ In the ridges of the Winterberg, Amiiniusburg, the Schwalen- 
I oergerwald, &c. a second girdle, much less entire, around the inna 
I Vail of the valley. In the bottom of this valley, the varief 
I Mmdstone is seen issuing beneath the clii^ of muschelkalk, aoA 
\ (ifflDg to a height of 400 feet. The upperlimitsofthislastgroii|i 
I do not attain the same elevation on the opposite slopes ; on the 
[ flontrary, they are seen rising much higher on tlie north and e 
1 i&lesthanon the others; antl,conformab!ywiih this arrangement' 
I the inclination of the strata is greata* on the two first sides than oo^ 
I Ae last. I found, for example, on the north side of the Bamberj^ 
E'tfae upper limits of the vari^ated sandstone at an absolute heighC 
I -of 849 feet, and the inclination of the superimposed muschel-" 

felk was from 20° to 24°. Right opposite, in the Muhlber^" 

on the contrary, the limit occurs at 540 feet, and the inclination; 

of the limestone is very slight. In like manner, in the western. 
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part of the muuiit^ii uf Hagen, the lower limit of the limestone 
is at an absolute height of QBO feet, and almost in tlie bottom 
of the valley, while it rises in the Kellerser-Feld to 560 feet. 
It appears, therefore, that tl]c constant diderence of the ele- 
valjoa of the two sides of the valley is 300 feet. 

We shall not venture to decide whether it has been only acci- 
dentally that this peculiar formation of valley has taken place 
precisely at the place where the directions of the systems of 
mountaios of the nOTth-east of Germany and the banks of the 
Rhine, cross each other for the last time. On the other hand, 
it ia not the less singular to find the head of a gypseous mass in 
the bottom of the valley, at the bridge named Emmcrbrucke, 
near the saline. We cannot, however, attribute to an acci- 
dental association, the existence in the same valley of the largest 
acidulous springs in Westphalia, and of those emanations of car. 
bonic acid which are met with everywhere at a small depth, and 
which have rendered the gaseous or sulphureous caves of Pyr- 
mont so celebrated. Id these places, the pipes are still open, 
which the subterraneous gases followed when they split and 
raised up the crust of the mountainous country of the north of 
Germany. Those substances which now issue quietly from the 
earth, and which man has turned to his advantage, at a former 
period existed in a heated and compressed state, and may have 
elevated anil overthrown musses of mountains. 

Those who are aware of the influence which the evolution of 
carbonic acid gas, and the mineral springs which are connected 
with them, have upon volcanic phenomena, will not find much 
to disapprove of in our idea respecting the formation of the 
Valley of Pyrmont. Who would not be agreeably surprised 
at finding the oiher acidulous springs in the same country ex- 
isting in the same circumstances ? The largest acidulous springs 
in the country, next to those of I'yrmont, issue on the left bank 
of the Weser, in the Valley of Driburg, which, in all its ex- 
ternal relations, is but a miniature of the Valley of Pyrmont. 
We have, at Fig. 3. Plate IV., a section where we see the mu- 
sehelkatk I'idgc, which extends from tlie edges of the plain of 
Paderborn, from Dringcnbcrg to Horn, is split and open upon 
its summit in (he direction of south and north, at the aamc time 
that tlie variegated sandstone appears in the bottom of the val- 
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ley. The westera escarpment is nearly 400 feet higher than 
the eastern side. The fact, that, precisely in tlib place, in the 
whole extent of the chain of the Truioburgerwald, the muschel- 
kalk, which is pushed aaide> forms the summit of the lidge, 
occupying the place of the qjtadersanditein, does not appear to 
be the result of a mere accident. 

Two miles to the north, tlie muschelkalk ridge is again seen 
split on its summit, in the Wulfesharte, near Vinsebeck. A 
narrow wedge-shaped mass, of nearly vertical strata, of varie- 
gated sandstone, occurs situated in this fissure ; and beside this 
rock lliere issue some acidulous springs of large size. Lastly, 
when the muschelkalk-ridge has attained its maximum ot 
height from the effect of elevation, in the Bellenberge, neaf 
Horn, it sinks under the Keuper; and before it are seen the 
large acidulous spriugs of Meintberg, which issue from ttw 
Keuper, and are met with precisely on the limits of the two 
systems of mountains of the banks of the Rhine and the north- 
east of Germany. Moreover, in the interior of the wedge- 
shaped platform of Paderborn, there exist numerous aciduloin 
springs and great evolutions of carbonic acid. There may b« 
mentioned as examples, Saatzen, Istrup and Schmechten, Sctxtf 
nenhurg and Heeisea, near Drihurg, and the north nde 
Brackel, at the foot of the Hiimeburg. It is possible to d 
monstrate that all tiiese points owe their present position to vi 
lent disruptions of the original siu-face. 

la the bottom of the valley of Saatzen and Istrup, the varie- 
gated sandstone appears in large spaces between the edges of 
the surrounding muschelkalk mountains, and carbonic add 
escapes from it, with great force, by thousands of canals. In 
the marshy meadows of Istrup, I have seen hillocks of mud 
from 15 to ^ feet high, and 100 feet in circumference, pro- 
duced by the currents of gas; and at their surface there are 
numerous small reservoirs ol' water, whose surface is kept in a 
state of ebullition by gas-bubbles of the raze of one's fist. Be- 
Jween Schonenberg an^ Reelsen, rises the Melsberg, which is 
composed of variegated sandstone, and is situated in the middle 
.of a plain of muschelkalk. It is on the western slope of this 
mountain that the gaseous springs are situated. On the other 
hand, the ridge on which is placed the Hinncburg, near Brae- 
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ke], presenU a wedge-shaped mass of variegated sandstone, in 
a Dearly vertical position, which has been pushed through the 
muEchelkatk ; and whose masses, which were formerly super- 
imposed, present the remarkable circumstance of a distorted 
and broken stratification. The gaseous springs, on the south- 
em slope, have thrown up rocks which almost indicate the vici- 
nity of tran»tion formations, and which occur nowhere else on 
this plain. More to the east, where this covering of muschel- 
kalk gives place to the variegated sandstone, we still see here 
and there on its edges the traces of emanations of cartmnic acid. 
This is the case with the mineral springs of Godelheim near 
Hoxter, in the valley of Weser, the salt springs of Carlshafen, 
and the acidulous springs of Hof-Geismar near Volkmarsen, &c. 
In like manner, at the place where the Eeuper forms a thick 
covering over the muschelkalk, on the northern edge of the 
plain of Paderborn, we also find simitar appearances, even to a 
great distance. Everywhere the carbonic acid makes its escape 
in the places where the muschelkalk has perforated in islets the 
covering of the Keuper. Thus we may mention the slopes 
of the muschelkalk mountain near Schieder, and of Wobel 
near Pyrmont, the environs of Calldorf to the south-west of 
Rindein, where numerous slightly acidulous and saline springs 
issue on the declivities of a limestone islet. So also, near 
Vlotho in the Clusenberg, near Zalzufieln, and in the upper 
valley of the Zalze, Sec. We might, therefore, compare the 
great country situated on the left bank of the Weser, in the 
direction from Carlsliafen to VLotho, as far as the slope of 
the Teutoburg-Widd, to the surface of a sieve, the holes of 
which that still remain open, allow the gases to escape which 
are disengaged in the depths of the volcanic foci by unknown 

Councillor Hausmann seems not to have had a clear idea of 
these singular circumstances, when he appears inclined to attri- 
bute the origin of the acidulous springs of Westphalia to a solu- 
tion of the protocarbonate of iron, which is very sparsely disse- 
minated in the marls of the variegated sandstone*. We cannot 
easUy see how this explanation is applicable to other countries of 
Germany, which are distant from modern volcanic formations. 

* See Bemerkungen in W. A. Ficker's Driburger Taai^heobuch, ISIfl. 
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Besides Uie valuable remarks of M. I,copol(i de Buch * on the 
sail springs uf Nauheini, and the acidulous springs of Wetter»- 
via, we Iwve still to direct attention to llie remarkable observa- 
tioDS of M- Stiill, which prove that, in the Dudiy of Nassau, 
the numerous mineral springs, so rich in carbonic tudd, issue 
almost »lwa}>s in places where the strata manifest remarkable 
changes in their direction and inclination, and in the places where 
in particular there are remarked saddle^shaped flevationg, and 
also frequently rents on the summit of the saddle f. We have, 
theretbre, here the same appearances as those which have been 
described above in Westphalia ; and it would be difhcult to find 
stronger proofs of the connexion of the hnes uf direction kX out 
chains, luid of the position of their beds, with the effects of stiU 
existing subterranean forces. 

What we above deduced from observations on the formation 
of tlie circular valleys of elevation in the north of Germany, wc 
find again proved by Mr Buckland's researches as to the origin 
of many valleys in the south of England. That distinguished 
geologist has represented these valleys, at tho western extremity 
uf the London ba^n, which he names t)ie valleys of Kingsctere, 
Hajn, and Pewsy, and which are, in the midst of the chalk and 
green sand formation, a perfect representation of the valleys of 
Pyrmont and ttriburg. In the valley of Kingsclere, the south 
cscorpement has been raised to double the height of the northern 
one, and the chalk of England here attains its maximum of ele- 
vation in the mountain of Inkpenhill, which rises to an absolute 
height of 1011 English feet. 

As Mr Buckland attributes the formation of several less cir- 
cumscribed valleys to raisings and breakings of the strata, we 
might place in this latter class the very wide valleys of Quedlin- 
burg, Huyseburg, and Ucitliiige near Elmwald. We recom- 
mend the inferences drawn from these observations to the geolo- 
gists of the mountains of the north of Germany, who are little 
accustomed to consider, in a general point of view, the appear- 
ances of the position of the strata. It would, in like manner, be 
advantageous to compare the phenomena of this order which pre- 
sent themselves in these countries with those which might come 
to us from distant regions. 

■ Piiggendorirs AnmJen der Physik, lii. 

t See Wieabadeii iind seini! IleiliiielleD, 1BJ3, hy Riillniam. 
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Arrmigement of' Rocks. By Dr K. C. Von Leonhabd, Pro- 
fessor of Mineralogy and Geology, Heidelberg. Communi- 
cated by the Author, 

Xhe division of rocks into Primitive, Transition, and Second- 
ary, does not answer the present state of science. In our opi- 
nion, the regular or stratified rocks (normale felsgebilde), may 
with justice be separated into a series of more or less characteristic 
groups. Certain analogies of character, a dose connexion by 
means of reciprocal gradation, organic remains, and finally a 
constant, or at least a very frequent, appearance of various mem- 
bers of such groups, allow us to regard them as more or less 
well defined. The constant occurrence of one or more mem* 
bers of the series, and being always in the same position, de- 
cide as to the identity of the other members, thus affording light 
in many ambiguous cases. The nature of organic remains is, 
above aU, of the greatest importance in the arrangement of 
such groups of regular rocks. The groups I have adopted in 
my system are the following :— * 

I. Postdiluvial. 
II. Diluvial. 

III. Fresh-water gypsum, with coarse limestone (grob 

kalk), and plastic clay. 

IV. Chalk and green sand. 
V. Jura and oolite limestone. 

VI. Lias and keuper. 
VII. Shell limestone (muschel kalk), and variegated sand-^ 
stone. 
VIII. Magnesian limestone (zechstein), and red sandstone 
(Tod4iegendes). 
XI. Coal. 
X. Tranrition limestone, grey wacke, and clay-slate. 

In judging of the relations of the absolute age of irregular 
rocks (abnorme felsenmassen), we meet with many difficulties. 
We want there the criterions that occur in the regular rocks, 
and the relative age is itself a problem whose solution is not 
admissible but within certain limits. 
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'ihi'the''Ge6tdgical relatums of the South qflrelaruL By Tho- 
mas Weavkh, Esq. F.R.S., &c *. 

1 HIS hilly and diversified region is chiefly composed of ridges, 
having generally a direclion from east to west, and attaining 
thar greatest elevation in the mountnins of Kerry, where Gur- 
rane Tual, one of Magilli cuddy ^s Reeks, near Killamey (the 
highest land in Ireland), is 3410 feet above the sea. 

The rocks in this elevated country are chiefly of the inuiEt- 
tion class; they decline gradually towards the north, and finally 
pass under the old red sandstone and carboniferous limestone of 
the midland counties. 

1. Transition Series. 

In Kerry there is a persistent eeriea of transition rocks, hav- 
ing a general direclion from east to west, and dipping to ilie 
north and south with vertical beds in the axes of the ridges ; 
the strata, as they diminish in inclination on each side, form A 
succession of troughs. 

The principal rock masses are composed of grejwacke, slate, 
and limestone ; but the general series is distinguished by the 
author, into simple and compound rocks: the simple being clay- 
slate, quartz-rock, homstone, jydianstone, and limestone ; the 
compound sandstone and conglomerate, with bases of clay-slate, 
quartz and sandstone, greywacke and grey wacke-sl ate, sand- 
stone and sand stone- slate, greenstone and homstone porphyry. 
Roofing-slate, though comparatively rare, is found of an excel- 
lent quality in the island of Valentia. 

Organic remans occur more frequently in the limestone of 
this series than in the slate and greywacke. In Kenmare, these 
remains consist of a few bivalves, and some crinoidal remains ; 

" The above is an abitract, publirfied in the Annals of Philosflphj for 
August 1830, of a Series of Observations, read to the London Geolt^lcsl So- 
ciety, on tbe Geognosy of a large tract in the South uf Ireland, comprising 
the comities of Cork, Kerry, and Clare, with part of those of Galway, Tip. 
perary, and Waterford, thua connecting this portion of the island witb tike 
eastern part, formerly described by Mr Weaver, one of our 
observers. 
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and these also are most numerous in the Muckruss and Killamey 
hoiestones. At the foot of the Sheve-meesh range, this lime- 
stone includes Asaphus caudatus, Calynienc macrophthalma, 
and perhaps a thu-d crustaceous animal, with Orthoceratites, El- 
lipsolites ovatus, an Ammonite, Etiomphalites, Turbinitcs, Neri- 
tites, Melanites, and several species of Terebratula, Spirifer, and 
Producta. Other bivalves in this locahty are referrible to spe- 
cies figured by Schlotheim, as frotn transition rocks on the con- 
tinent. 

Near Smerwick harbour, similar organic remains are abun- 
dant in slate, and fine grained grey wacke, together with hystero- 
lites, and many genera of Polyparia, ihe whole resembling, both 
in mineral and zoological characters, the rocks of Tortworth in 
Gloucestershire, formerly described by the author, as well as 
those of the Taunus in Nassau, more recently described by Sir 
Alexander Crichton. Again, the same fossils are found in the 
limestone of Cork, associated with impressions of vertebrs of 
Ssbes; and analogous remains are to be met with also in a por- 
tion of the slate of that neighbourhood. 

TranMioii Coal. — All the coal of the province of Munater, 
except that of the county of Clare, is referrible to one of the 
earliest periods at which that mineral has been produced ; the 
true coal overlying the mountain limestone being found in that 
county alone. At Knockasartnet, near Killamey, and on the 
north of Tralee, thin beds of glance-coal, inclined at vaiious 
angles, from 70 degrees to vcrticality, are included in greywacke 
and slate. In the county of Cork, this old coal is more extensively 
developed, particularly near Kant urk,e\ tending from the north 
of the Blackwater to the Allow. The gorges of the latter river, 
and various other neighbouring defiles, expose clay-slate, grey- 
wacke, shale, and sandstone, in nearly vertical bcd.s, direct from 
west to east. This transition tract extends to the river Shannon 
on the north-west. As the systems range from west to east, in 
a series of parallel acutely-angled troughs, the beds have great 
diversity of inclination, dipping rapidly either to north or south, 
and bending honzontally between the ridges. This glance-coal 
or anthracite is raised in suflicieni quantities for the purpose of 
burning the limestone of the adjoining districts ; and the most 
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considerable coUieries, those of Dromagh, hare yielded S5,00Qt 
tons per annum, at from lOs. to 15s. per Ion. 

The coal, and accompanying pyritiferous strata, are abundoDd^ 
charged with the remains or impressions of plants belonging chie£< 
\y to Equiseta and Calamities, with some indications of FuccddeaT 
Beds of transition coal occur also in the county of Limerick, am 
the left bank of the Shannon, not of Abbeyfeall, and at Long* 
hUl ; and are seen, though \a very small quantity, on the H^fr 
bank of the river at Labashcoda. Several other places where 
cool strata occur are mentioned by the author. The transition 
rocks of Kerry and Limerick are prolonged into Cork and Water— 
ford, preserving with certain modifications an analt^ous charac- 
ter and composition. The carboniferous limestone reposinff' 
upon this tract, on the north, is usually unconformable to it, but 
is conformable to the old red sandstone, -wherever that rock in-^ 
tervenes. In this system of strata, organic remains, such as po* 
lyparia, bivalves, trilobites, Sic, occur near the Bonmahoui 
river ; the horizontal planes which they occupy crossing the ver^ 
tical cleavage of the slaty grauwacke nearly at right angjea.^ 
The series rests upon and passes into clay-slate, and is capped 
by old red sandstone and strata of the carboniferous order. Me~ 
talhrcroiis veins, with indications of copper and lead, are seen iti 
the cliffs of the transition series, east and west of tlie Bonmahon 
river. 

S. Alctaiiiferous Relations iif Kerry and Cork. 

The author having succeeded in restoring the copper-mines ab 
Ross Island, on the Lake of Killarney, and in eifectually drains 
ing off" the water, was enabled to prove that the ore did not con- 
stitute a metalliferous bed, or any real vein, but was contempt' 
raneous with the rock, in which it is irregularly distributed in 
the form of ribs, branches, strings, 8tc., analogous to those ai 
calcareous spar in limestone. Tlie rocks at Doss Island consist 
of blue limestone, and beneath it of siliceous limestone, bm the 
or« is confined exclusively to the former ; atMl various trials have 
proved the non-existence of any vein communicating with tbe 
metailiferous deposit. Copper-ore is similarly distributed at 
Crow Island ; but at the Muckruss mines the ore was c^tained 
diicfiy from a metalliferous bed- l^e author has ascertained 
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exsGlly ihe extent of the limestone bearing lead in Kcnmare, 
where most of the unsuccessful trials in search of ore have shewn 
that the mineral deposits are discontinuous and nearly parallel 
to the range and dip of the bed ; and in Casdemaine mine, 
where lead-ore was formerly worked in a mass of calcareous spai* 
and quartz, in thinned out in an unproductive pipe. Near Traleo 
and Ardford, and on the left bank of the Shannon, lead-ore has 
been unproHtably worked in limestone, sandstone, and slate, 

In the county of Cork, the copper mines are those of AUihies, 
Audlcy, and Ballydehol ; and those producing lead are situated 
at Doneen and Rinabley. The mine at Allihies is one of the 
richest mines in Ireland; it was discovered only in 1813, and 
has already yielded more than 20OO tons of copper-ore per an- 
num. The ore occurs in a large quartz vein, which generally 
intersects the slaty rocks of the fX)untry from north to south, 
but in some places runs parallel to the stratification. It is re- 
marked, that this portion of the county of Cork indicates a very 
general diffusion of cupreous particles; so much so, that, in the 
year of 1812, a cupriferous peat-bog on the east side of G!an- 
dore harbour, forty or fifty tons of the dried peat produced» 
when burnt, one ton of ashes, containing from ten to fifteen per 
cent, of copper. The lead mines of Doneen and Rinabelly are 
in slate. In concluding a long series of observations on the 
mines of the tracts described in this paper, the author remarks, 
that (Jie difi'usion of metallic substances throughout the mass of 
rocks is far from being an uiicomnaon occurrence, — the metalli- 
ferous matter appearing in isolated particles, and in strings, veins, 
or filaments, more or less connected with each other, but not 
continuous or persistent, and therefore of contemporaneous ori- 
gin with the rock itself. 

3. Carboniferous Series of Clare. 
The elay-slale in this county is bordered by a belt of red sand- 
stone, to which succeed, in ascending order and conformable po- 
rtion, the mountain bmestone and coal measures, both of which 
occupy flat and undulating hills, aad the strata usually dip from 
the east of north to the west of south; but seldom at a greater 
angle than 5". The best sections are seen in the cliffs of the 
west coast, where shale, sandstone, and sandy flag-stones ovLilie 
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limestone. Coal, however, is there of very rare occurrence, and 
when disclosed is of a very indifferent quality ; and the author 
infers, that the lower part of the series in the county of Clare 
comparativelv poor \a this mineral ; he, however, suggests that 
the best chances of discovering valuable seams must lie in the 
elevated regions of Mount Cullun, where, if coal be found, the. 
beds being nearly horizontal, it might be worked with advan- 
tage. 

The Memoir concludes with some observations on the distri- 
bution of diluvial matter in the south of Ireland. 

1 . Boulders, gravel and sand, deiived from the transition series,) 
arc lodged along the borders and sides of the mountains in Kerry. 

g. In a small district of Limerick and Tipperary, situated 
between the Gaultees and Slieve-na-raucti, the rolled debns con- 
sist not only of portions of the eoniiguous rocks, but contain 
also porphyry, which is not to be found in situationg near the 
vicinity of Pallis hill. 

3. In the peninsula of Renville, near Galway, the surface of 
the carlwniferous limestone is strewed over with numerous boul- 
ders of red and grey granite, syenite, greenstone, and sandstone, 
which must apparently have been conveyed from the opposite 
side of the bay of Galway, 



Notice qfPltmtg observed in an Excursion made fy Dr Gkaham 
vnih part of his Botanical Pupils, accompanied by a Jem 
> Friends, in August last. 

The party proceeded in two divisions to Castlcton of Brae- 
mar ; the one, landing at Aberdeen from the steam-boat, walked 
up the Dee ; the other, proceeding by the coach to Blair Athole, 
walked through Glen Tilt. We met at Castleton on the 3d 
of August. From this point we walked to Ben-na^Buird, Ben- 
na.muic-dui. Glen Callader, Glen Caudlich, and over Loch-na* 
gar to Clova. From C'lova we walked to the Glen of the Dole, 
and then the greater part returned to Edinburgh, others di- 
verging in different directions with other pursuits. The whole 
time occupied, including the days of departure and return, 
was eleven days. The weather being wei, though, with exeep- 
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tion of the 8d of August, calm, and the distances from our 
quarters being very considerable, wc were able to examine the 
mountains which we vinted only superficially, yet the excursion 
was productive, and left a very general desire with us all to visit 
the same country again. «Of the plants met with, those chiefly 
worth notice were the following : 

jilopeewfu alpinus. — Original station on roclra in the stream leading into Loch 
Whorl, Clova. 

Afobii Awy^fa,— Ben*na»miiic "dui. 

Betula ttanoy var. with lai^ j[X)inted leaves, fewer larger indentations, and 
much longer petioles- I gathered this to the eastward of Ben-na-Buird, 
near the top of a low hill over which the path from the Dee leads, and 
was inclined to attribute the appearance to the luxuriance of young 
•hoots springing from ground on which the heath had lateij been burnt, 
but it was mixed with other plants having the usual appearance. 

CalAa rmdkanM, — I pulled this plant, but not in flower, one or two miles from 
Castleton, on the road to the Spittal of Glenshee. It seems to me to 
be diitinguisfacd from a plant very often, mistaken for it, the creeping 
variety of Caltha palustris, by its fax more divaricated lobes, and its 
much more acute serratures. 

CareM ahraia, — Corry at the top of Glen Callader. 

Cofwsr kwurva, — ^Aberdeen Links. 

Coriur FoAlli.— This plant, new to the British Flora, was gathered on the same 
day by Dr Greville and Mr Balfour in the corry at the top of Glen Cal- 
lader. I have since determined the species by comparison with authen- 
tic continental specimens. It differs from these only in the leaves being 
broader; but in this respect one specimen which I have from Gulbrands- 
dalia, through the Unio Itineraria, very nearly approaches it. The zeal 
of my friend Mr Balfour has carried him back to the station, and I hope 
he will zetum rewarded with a greater number of specimens. 

Cetmria i«tokiica,-Jin fruit on several mountains near Castleton. I found 
in this neighbourhood, in Angust 1821, the first British specimen which 
had ever been seen in fruit. My friends Drs Hooker, Greville and Mr 
Amott, afterwards pulled it in abundance ; but I am not aware that it 
has ever been found in fruit in any other district in Britain. 

Cffraria nhoHs^ — near the summits of every mountain we visited. 

GaRtm ptwiZ/um,— -growing with Oxy tropis campestris. 

Cawjyffro npaiw.— ^Fir wood at Aboyne. 

Hieraehtm a/jMntim,— on all the mountains which we visited, and in Hie corry 

' at the top of Glen Callader especially, most abundant and luxuriant x 

also the variety of this which has been called H. Halleri. Between 

thcaOf I can really see no distinction that is not obviously the result 

of situation, — ^the first growing on dry, the last in damp places. 

Juneut eattaneus. — Above the rocks in the corry at the head of Glen Callader. 

Jwiff$niuauUa DonianOj in fruit— Ben-na-muic-dui 

'" JULY— SEPTEMBER 1880. A a 
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iMvula armala. — Summit of Ben-iia-niulc- Jui ahunilotitlj. 

tyinpntiun anuoliiHim — Very abunilant on nil tbe mauntaina \n the Ben-n> 
niuU'-ilui rangei aniJ on the awenl to I.och-nn-gar fTiiQi Ibe north. 

aiytropii eampettrit — In Ihe old station near the Glen of the Dole in great 
abunilani-e< 

P/iltvm alpinma. — On B«n-na-Buinl, uoat abunclantly ; in the corry at tbci 
head of GUn Culbiter ; and on Locb-na-gar. 

Pita alpiiM ninpare.-.— Beii-HR-BuirJ. 

PDlftrvAum hercyniaivt. — Ben-na-mulc-dul, abundantly. 

Puiftriehum tepitniriotiale — In profusion, and in fine fruit, on Ben.na-Buird 
and Ben-na-muic-dui. Drs Hooker, Greville, and Mr Amutt found tbH- 
species in fruit for the first time in Britain on the latter mountsin in- 
1823, but verj sparingly. It was never seen in Britain in auch perfec- 
tion and abundance b« we now noticed it. 

Pgnla ToturjU/olia, — very abundant in tbe woods on the Dee. 

Pyrola teamda, — among the heath in the ascent to Lnch-na^r from the north. 

liulnii jTiftCT»c*i«.— Clova. 

SalU nrenaria, — in very considerable vsristy, head of Glen Calladerj Loch^ . 
na-gur ; banks of tbe Esk, Clova. Among the varieties we certainly have 
S. Stuartiona of Eng. Bit. ; but it gives me pleasure to think that we . 
have many memorials of tbe late excellent minialcr of Luss, less fleeting 
than the specific name of a willow, 

SaJix herbacea, var. major, — Corryat the head of Glen Callader. This variety 
is not generally known, but ii not uncommon. We huve it in tbe Botft-' 
nic Garden, brou^t from mountains of Suthertandshire in myexcurdon' 
with the botanical pupils in 1887. Dr Hooker remarks most justly, tha 
tbe common variety is not " so small as is generally supposed, tor it 
stems divide and creep below the surface of the earth, scarcely rising ai 
inch above ;" but after cultivation in tbe Botanic Garden, Ihk variety 
has acquired a woody stem, proatrate upon the suriace of the ground, from 
S to 3 f^et long, and nearly as Chick as tbe little finger. We have in 
tlvation the common variety, and we have another also from the moun- 
tains of Sutherland, with upright shoots, but both are much smaUer thaoi 
the variety to which I now allude, and neither ever acquire the large 
prostrate stems. 

*;u^ lanata — Curry at the bead of Glen Callader. This is the second sta- 
tion for this willow in Britain ; but it is at no great distance frtnu the 
first, in Clova. 

Sarifraga ricularis, — in pmfusion on Loch-na-gar. 

Sojifraga casjnlora. A single tuft only, the first that has been found in Scot- 
land, was picked by Mr Maciiab on Ben-ne-BuirJ. 

Sonehiu OBruleai. — Sparingly In the old situation on the White Water. Five 
of the party only reached the spot, and one specimen for each wa; 
that was found. The plant maintains itself by ita perennial roots, but 
shows no tendency to difliise itself by seed. 

SteUaria ceraaMdea. — Ben.na-BuIrd ; Ben-na-muic-dui. 

Sulnitaria m/uaiiea. — Loch in Glen Callader. 

r(TDninio;/nna._CDrryat tbe head of Glen Callader; Loch.na>gar; Ben-n 
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Buird'; GtenoftheUrJe, Clova. From tiBving a long while witched this 
and V. Wormakioldii in cultivalion together, 1 am row nalisfied that 
ihey are apeciflcally distinct, aa I shall endeavour to show hereafter. 

In addition to the above enumeration of the more remarkable 
plants observed, I may mention, that we saw several Salicea, 
which might lie considered distinct, and new or scarce species, 
but confessing great ignorance of this genus, I dare not give 
names to very obvious differences of form. Among these was 
probably S. romnarinifblia, one bush of wliich, without calkins, 
was found by Dr Grevilie, scarcely rising above the heath, on 
the side of a liog near the base of Loch-na-gar, towards the 
Dee ; and one which Mr Macgillivray first picked in the corry 
at the top of Glen CaJlader, which was afterwards found by se- 
veral of the party there, and which he has described in this 
Journal under the name of S. macnabiana. 

The few days of very hot weatlier in the end of July, after 
the long continued rains, seemed to have produced a fresh blos- 
som of Azalea procwnbcm, for we found much more of it in 
flower than I had ever before seen In August. 

The following list of plants observed in the excuraon is in- 
serted, as it may possibly interest those who are not well ac- 
quainted with the alpine vegetation of Scotland. They are found 
on almost every range of considerable elevation. 

Aira alpino. Qnaptialium supmuni. 

yivipara. .Tuncus triglunm. 

Artnitus itvB-uniL Luzula spicals. 

Aspidlum Lonchitis. trifiila. 

Aapleniuni viride. Oxjria renitbrmis. 

Azalea iiroeiimheng. Uliodiola loaen. 

Caift aloits. SaxiifragB alzoiiieii. 

rigida. oppoaltifulia. 

CerastiuDi latifbliuin. Suussurm alpiaa. 

Braba incann. Sibbaldia pro^umhens. 



Comus suecica, Silene acaulis. 

Rpiloblum alpimim. Thalictnim olplnu 

I ■ - . alsinitblium. VDcciiiium uligiou 
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Description of a Species of Aira found on Lack~na-gar, in 
Aberdeenshire. By Mr W. Macgillivkay. 

A SPECIES of Aira, bearing some resemblance to A.Jle.ruosa and 
A. caspUosa, having attracted my attention while examining the 
AaS 
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3Gl Mr Macgillivrny's Description of a Species of A'tra 
prunile of llie I.ocli-iia-gar groitpoTmouiilaiiisin August last, I 
have found it lo be apparenily A. montana of LiniiEeua, although 
from tlie slender means which a person thrown entirely upon his 
own resources can possess, I shall not be surprised to be inform- 
ed that it is something else. It is, at all events, different fronr' 
any species or variety hitherto admitted as British. 

A.mm^mnf Linn. I.ea res involute ; pnnidedii^e, with Bexuous branchet;' 
floretK lnn)^r than the calyx, snoiewhat abnipt unil Incernted ; awn from heif 
low the Dilflille nC the outer valve, ahurter than the floret. 

Eiiol of numerous long, branched fibres. Stem about a foot high, nbliqun 
at the base, afterwards erect, two-Jointed, striateiL, anioolh, pale greeni brown, 
on the exposed knot. Leaves forming a tuft at the base, linear involute,, 
acute, iheathing, theaheulh of tlie uppermost, whicb isextremelv short, reacba 
ing tu near the panicle, araooth on tbe back, scabrous on the edges and tb# 
nine prominent ribs a( the upper atirfoce. Ligulce obtuse, lacerated, whiter 
Panicle close, four inches bng, with angular roughish shall, semiverticillatei 
quatemate, amoothisb branches, which with the sbaft are Sexuous, audsbio- 
ingdark rerHiah-pm pie flowers, whitish at the tips. Tlorela longer than the 
calyx. Valves of the calyx unetpial, ovale, keeled, the outer aerrato-dentat^ 
towards the slightly cleft tip, the inner larger, lacerated toward the end and 
cleft. There are always three florets : the lower on a very short atalk. ita 
uuter valve ovato.lanceohile, with a tuflof erect hairs at the base, and denlU 
culale on the keel, rather abrupt, with flvc tapering acute terminal segment*, 
tbe inner elliptical, deeply clett, sj)ar^el7 ciliated, the awn denticulate, nearly' 
straight, fWiin helow the miildlo of tbe outer valve, and almost as lonfj as iU- 
The second floret on a longish hairy stalk, which is luddenly bent at the t<^. 
where it bears a tort of hairs, soialler than the first, sparsely denticulate on 
the keel, terminateil by three tapering segments, and awned like the flrtt, 
the awn shorter. The third floret on a similar stalk, rudimenlary, denticu> 
late on the keel, with a very minute awn not reaching beyond the middle of 
the outer valve, which is simply cleft, the inner valve acute. The two lower 
florets are pert^t, the third abortive, sometimes antberifcrouN. The QUtec 
valve of all is paie-grecn at the basu, reddisb.brawn in tbe middle, whitish at 
the lip, the inner valve white. Filaments short; anthers linear, bifid, yellow. 
Germen roumlish ; atigniaa very short, feathery, recurved. Scales in the tw» 
lower florets only, lanceolate, very minute, scarcely longer tban the gennen. 
Willi A. ccEspHosa this species has little affinity in its general 
appearance, although the flowers, which are about 60, reisemble 
those of that species, which has commonly more upon a single 
branch of its panicle. In A. ctespitosa, the calycine valves are 
nearly equal, and both rough on the keel ; the outer valve of 
the corolla is quite abrupt, with several stgments, each of which 
is alirupt and lacerated; the awns come off* close to the base; 
and the scales ore raucli longer than the germen. From A. 
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ulp'tna it difl'ers, in having llirec instead of two Horitfi, a small 
and few-flowered panicle, and in many other cliaracters. It 
agrees with A. Jd-xuosa in the appearance of the paniule and 
colour of the florets, the former, however, not being triple- forked, 
and having more flowers, and the latter being smaller. It dif- 
fers from it in many particulars ; for example, the sheathed 
stem, the broader and longer leaves, the longer florets, sliorter 
awns, &c. It is nut Smith's var, ,3 at A JU-xuosa . A. hottnica or 
atro-purpurea of Wahlenbergit cannot be- Smith says A. mon- 
tana of Linna?us was not known to Hudson, whose montana he 
refers to his own pale-flowered Airajleiruosa fi. It agrees Buffi- 
ciently with Linna^us's A. montana ; but before difSculties can 
be solved in a satisfactory manner, without the impracticable ex- 
pedient of having recourse to the actual specimens of authors, 
descriptions must be more minutely accurate than those which 
we are accustomed to see. Even Smith, nf British botanists 
JiuAU'ime princcps, afturds litlle aid in the present case. There 
is still ample field for enthusiasts in our own country. The 
Outer Hebrides, almost the whole of the mountainous districts 
of the north of Scotland, and numberless nooks in all partsof it, 
are untrodden soil. On the other hand, many plants are admit- 
ted as indigenous which are not so. Who ever saw the Bedford 
willow, for example, growing wild in Scotland ? And as to geo- 
graphical distribution, the connexion of rock with soil, and of 
soil with vegetation, the changes which plants undergo, the in- 
ferences deducible therefrom, and applicable to specific distinc- 
tions, the arithmetic of botany, the comparisons of climates and 
latitudes, the organization of plants, and the radiance which it 
is yet destined to throw on geology, — these are subjects unheed- 
ed, probably undreamt of, by persons who would risk their necks 
to get a rare plant from an alpine crag, and incur the danger of 
being drowned in a quagmire, for the purpose of gathering a 
new Scirpus ; and who, moreover, smile at the idea of philoso- 
phizing in botany, which is in this country little better than a 
broken string of imperfect specific characters, and abortive at- 
tempts at grouping plants by means of latitudinarian criteria, 
by which varieties arc confounded with species, and species re- 
ceive common characters which do not exist in nature. 
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Description of several New or Hare Planta u'hich have lali-k/ 
Jtowered in the 7ieighl>our/iood (^Edmburgh, and chiefly in 
the Royal Botanic Garilcji. By Dr Graham, Frofessor 
of Botany in ihe University of Edinburgh, 

lOth Sept. 1830. 
^Calceolaria bicolor. 

C tiathr; follis ovuto-curdatia, venoBissimis, rugasia, bi»enali«; peiluB. 

culi» mulUfloru, dkhotorao-umbellalig. — fluw el Pavon. 
Calceolaria bicolor, fluis e( /"flt™, Flor. Peruv-el ChiL Lle.t.2S, fig.A 
—Pen. Synop. Pi. I. 15 — Sf^engel, Syst. Veget. L 147- 

DEtCEtFTiOH PUat half ebnibby, everywhere i^vered with short, soft, 

gloDdulor pubescence. Stem (lu uur specinienn, vhich are seedlings of 
' tbis Benson, 2t feet, bif^i) erect, purple at tbe base, green above, round, 
much branchnL Bnmchei nearly round, aicellding, or suberect at tlie 
base, and above bent outirarda at an obtuse ancle. Leavei (3 incbei 
lone, 2i broad,) ojipoaite, very rarely temate, petioled, spreading at right 
J uules to Ijie stem, ovato-curdate, acute, duplicato-eerrate, mujh veined, 
undulate, wrinkled, the veins and middle rib prominent behind j petioles 
below nearly half the length of the leaves, shorter above, flattened oo 
tbe upper aide, connata Cymet peduncled, axillary and terminal, dU 
ehotomoualy brancht-d, two opponite Binall subsesaile Bubentire ovato. 
acuminate leaves or braclece being placed at the primary division of the 
peduncle, and tno tluwera on simple pedicels iu each clelt, the one as- 
cending and first expanded, the other spreading or deflected. Cal^ 
segments elliptical, the lowest the narrowest and most acute, tbe upmost 
the ^ortesl. CoroUa auljihur coloured, except tbe lower half of ths 
lljweT lin, which is white; upper lip very amallt lower large, many- 
I nerved, linear, compressed, lurried upwards, so as with its letuse eitr&> 
mity to touch the upper lip till Hilly enpaoded, when it is separated 
-' iVoni it a Uttbway, opening into the lower Up large; at its base, on the 
inside, there is a tuH of long hairs, every where else the pubescence on 
the corolla is very short, and at tbe e'xtremity of the lower lip it it 
nearly awanting. Slaiaeiu erect, the lower lobes of the large yellow Bo- 
thers projecting from tlte ajiex of the upper lip. Slgle rather longer 
than the stamens, slightly curved downwards at the apex, compreueil 
lateraUy, withering- Sti/pna tmalL, 2-Upped. Gertaen pubescent, pyra- 
midal, grooved on its four sides, bilocular; ovuie! numemus, on large 
undivided central pkcentte. 
. £ui2 and Favun state this species to be a native of rocky places in Canta, 
and we obtained the seeds i¥om which our plants were raised by the 
fclnd attention of Mr CmcJishanks, from Cullnay, in the same province 
( of Peru, They were sown in spring, and our first specimens came into 
flower towards the end of Julv> It is an extremely pretty addition to 
our cultivated species (now Htteen in all, exclusive of the hybrids, and 
of the narrow.leaved variety of C. inieifri/aiia), resembling in colour the 
pleasing subdued tint of C. jmitDiai/iifia. 

Commelina formosa. 

C funoBta ; caule ascendente, ramosn, repeote, colorato, piloso, piiis re- 

, flexis; tbiils3eealibus,lanceD!a.tis,BCuminBtis,pkn)s, utrln^ue gUbriat 

£paCbB cordatB, compressa; florlbus pentandriis ; petalii insiuallbus ; 

sLaininibus Inclusia, tribus fertllibus. 

Besckiftioit— (Mn iiteending, rooting, branched, red, especially abovs 

the Joints, hairy, hairs reflected, Leavei lanceolate, acuminate, flat. 
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glabrau9 on both sides and shining, bri|Tht green above, wliilish bcluw, 
7-nervc(l, tbe middle rib prominent behind, disnnelleil above, ehealba 
striated, ciliated. PedarKki (3 inuties lung) straight, with a line of re- 
HeKed hairs along the inner aide (the clliie of the adhering sheath uf the 
apathe). Spaihe lieart-Bbnped, folded, compressed, aevem-flowered, ula. 
broku. FediceU of unequal length, slightly pubescent, erect, straight. 
Cats* white, glabrous, triphyllous, leafets unei^ual, the upper the small- 
est and moat acute, the two lower rounded, and cohering towards their 
base. CoroUa uF beautiful rather pale blue, of three unequal petals, each 
concave, luuuiled, slightly and uuequnlly crenate (the largest jths of an 
inch long, and nearly as much broail), the two up])er giarticularly ungui- 
culale. Stamens (G ?) inserted within the base of the lorolla, and anme. 
times attached to this at their origin ; filaments glabrous, pole blue, less 
than half tbe length of the petals. Ajilheri, 2 abortive, yellow, lobed, 
3 fertile, white, linear, saf^ttate at the hose] pollen white. Geiwen supe> 
lior, ovato -acuminate, white. StyU deflected upon the lower petal, 
otherwise like tbe filaments, and similar to them in length. Stigma 
small, 3.1obed. Unripe eajmile 3-gonous, 3-celled. 
The seeds of thin very pretty speclea were gathered by Mr Cruckshants 
in the valley of Lima, and communicateil to ine last spring. The jdants 
flowered freely in the greenhouse in July. 

Gentiana ccespitosa. 

G. carpiloia f caule repente, ccespitoio, aecendente, ramoso ; fbllli conges- 
tis, rotundato.ellipticis, subcamosls, concaviB, trinervibus, carinstis ; 
flunbus corymbosis, subterminalibus ; cotyce S-fido, acuto, reflexo ; co- 
rolla erecta, nudo, camponulata, S-dentata, obtusa. 
Ubscbittioh. — ^tetn slender, procumbent and rontingat the bofe, turf-like, 
ascending, 2 inches high, exclusive of tlie flower, angled, and stouter to- 
wards the top, much branched, branches short and crowded. Leaves ses. 
sile, in four rows, densely crowded, and not unlike in general effect l<>Ara- 
waiapeplmda, but of much darker (;reen, rotundato-elliptic, concave, 3- 
nerved, keeled, undulate,slightlywruikledonLheu|i|ieraurface,somewhal 
fleshy, margins entire, and slightly reflexed. FlovieTt sessile, very rarely 
solitary ana axillary, in general 3-4 together, forming a terminal co. 
rymb, expanding in succession, erect. Coljii green, Q-clelt, segments 
unequal, spreading or reUexed, subacute. CorMa (7^ lines long) naked, 
dork greeniidi-hlue, yellowisb.green al the base, caui]ianuUte, contracted 
somewhat towards the mouth, 16-nerved, 3 nerves passing into each of 
6 blunt teeth. Slanwas reaching to the base of the teeth, unconnected 
with each other; filaments arising &iim the base of tbe corolla, adhering 
to it by their backs for about half their length, dilated in the middle. 
Aniliera pale yellow, arrow-shaped, bursting along their edges. Pfsfi/ 
equal in length lo the stamens ^ stigmas sessile, nearly white, revolute, 
truncated ; germen attenuated at both extremities, green ; ovules green, 
numerous, irregular on tbe surtace, attached to the parietes. 
Raised at tbe Botanic Garden from seeds collected in Captain Franklin's 
last expedition to the arctic coasts of America, and flowered Bbundanlly 
in the open Irarder in June and July I f!3U. 

Hibiscus divaricatus. 

H. lAvarico/iu ; corolla cnmpnnulata ; calyce G-fido, cumque involucris 

brcvioribus 10-partitis glonduloso-muricato ; caule fruticoso, aculeato; 

ramis base patentissimis ; foliis cardato-subrotundis, sublobatis, Inn:- 

qualiter serrato-dentatis, concavis, rigidis, utrinque pubescentlbus. 

Uesckiption — Shrub (2J feet high) erect. Slem rouud, green, sprinkled 

with oblong red spotb, beset wilti short, rigid, slightly recurved 

prii^les, with tumid bases. Branchei numerous, especially at the base. 

spreading wide at their origin, and al'terKards ascending, sur&ce similar 
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lu Ihe fltem. Lemtt (2 Indira broutl) cordito-subnituni], irrcgukrlj 
■nf(led. Bnil deepiv *ud unequally aerni to-dentate, slrongljr 6-7 nerved, 
retkillate, ioinew)iil wrinkleil, rigid, concare. {jubetcent on both nit*, 
Ipwening iipvirds into the form of braelea. which, at the apices of ibe 
ftem and brandies, ore linenr-lanceolate, entire, and BubseR^le, neircl 
prnmlnent above, but more no below, with small ai-iilei an bath sides, 
prnjectini; fornBrdi. Petiolri{ii inches lono) longer ttuui the leare9,dl. 
(vricBtcd and curved farwBnls. ri|ri(l, oculeatei^ obscurely channelled 
above, containing pith. Ftoujer* ciiUected near the apices of the uteni and 
brancbe*, tiaing singly on short, robuit, erect, hairy pedundes from tbe 
axUiarthe din^isfaed leaves or bracteic* ItvuBliKTt 10 patted, segmeuU 
subulate, somewhat spreading, rigid, covered with long simple hanih co< 
lourleM hairt, which arise from large greenish glands. Calgm Vrnger than 
the involucre, similar to it in texture and colour, 5-cleft,se|pnentB broad, 
aoute, and y urb composed of three coarse cunnivent ribs, similar tu tbe 
segments of the involucre, translucent at the glands, united by a green 
mifmbrane. Corolla (!4 inchet across when expanded) 3-4 times the 
length of the calyx, campanulate, rvvolute in its edges, many-nerved, 
sulphur coloured, with a deep and beautiful crimson heart; segments 
4l| loch long. 1 1 broad) very «)uringly pubescent, the crimson part ha- 
ving a considerable number of short erect glandular hairs, obovslo-cu. 
iicate, tbickeaed at the base, forming a short flashy lube, along which 
thcur edges are decurrent. Slarntiit numerous, erect, as long as the daric 
centre of the coiolla, arising from itH tube of deep crimson, with gl::nilu[ar 
pubescence ; anthers on short partial filaments, sometimes united in 
[luirB, arising from the sides of the common sheath, kidney-ahaped, h ursU 
mgat a groove along the back, dotted, In the bud fomiinE a dense orange 
. coloured capitulum ; pollen granules spherical, so large that they may be 
seen through the uither-cose, nnd, when exposed and examined uiider 
the microscope, are found to be pubescent Sfgte scarcely longer than 
the staraen-sbeath, purple, and sli^tly pubescent in its upper part- 
Sligmai 5, capitate, purple, angular, fViuged. Copiulei five, cohering 
Into a cone, hard, hairy. Seeds nngular. erect, several in each capsule, 

- embryo central, bent, radicle straight, plume pliL'nte. 

P'rhis very handsome species, which was rused is spring 1830 at the Itoval 
Botunic Garden, from seeds received from New Holknd bvMrGoodair, 
flowered in the si.ove last year, snd again this season. We were not in- 
Ibrmed in what district of New Holknd it was collected ; but 1 learn 
from Mr Lambert, that a species which, from his account, I take to be 
tbe same, has flowered with him, having been obtmued from Mortou 
Bay. 

n hispidu, 
. L. hifpida f hispiditsimfi, foliis siternis, bipinnatilidis, luciniis calyclnis 

lateribua replicatis, corolla reHexa. 

L. hisplda, Linn. Syst. Nat. ed. 13. p. 3fi4 WiOiL Sp. PL t p. 1176. 

l- urena, Jaeq. O'bserv. Bot. pars ii. p. 15. L 3S. — Lam. Encydnp. 3, 

758 Sprengei, Syst. Veg. 2- fiOI, 

I., ambrositelblia, Jta*. Anna], du Mus. 5. 36. t. 4. fig. 1 — Persaon. Synop. 

PI. i. 71 Sprengel, Sysi. Veg, 2. tiOl. 

DBBcniPTioM — Stem round, riwting at the base, flexuose, branched, dense- 
ly covered with innuAierable short harsh hairs, wbicb seem rough under 
the microscope, and are scarcely stingine : higher up there are a few 
deep green oblong spots on the stem, and the hairs are mixed with others 
which are twice or thrice as lung, smooth, dark brown, arising from larger 
glandular bases, and are stinging; these increase In number upwards, and 
■are much crowded near the top. Lames (Sinches long, 3i broad,) scattered, 
Iieliold, oblong, piunatlfid and incised, nr ortener hipinnatifid. or almost 
pinnated, and the piim^ pinnatilid, pubescent on trath sides, but espe- 
I'iallylhe uiiiler, which is paler, with prominent braiTching veins, which 
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■re a little reticulated, and cbannelleil above. Pcdmieks srattered, op. 
ponte, but never inimedialel;, soDietimeg si a consiileroble dUtimce Irmn 
the leaves, aiogle-flowcred, longer than the umwr, but ■horter tban Ihe 
larger leaves. Flootrt uoildinj;, rsther powerfully, and, as some thiuk, 
pleasaiitlj perfumed. Cofj^ green, 5-parted, BegmenCs patent, cordato- 
ovnle, acute, reflexed in their Bides, submarcencent. PelaU(\ inch Jong) 
refleied, navicutar-hatchet-shaped, cucuUutc, ghmdular- pubescent, but 
sparingly except at the claws, reticulated, ciliuted alonj; the keel, nlter- 
nating with vrnite, erecti tmncated, nbcordate scales, hollow, and open- 
ing Inngltudinallj (in their inner aurSice, flat at the apex, there traun. 
versely marked «-ith elevat«d stripes, and each extended into two ebort 
n>se.coloured pvints in the centre of the flower, the stripes reddiidi-bmwn 
on the outside, and mure and more f^reenish-yeUow tuwsrdi the centre. 
Stametu very numerous, about half aa long ii)^in as the claws of the pe- 
tals, and lodged, as in the genus, in th^r cavities, and advuicing in succes- 
siun ; DlamenCs white, gli3>rous; anthers yellow, becoming brown, sliort, 
bUobular, bursting alotig their sides, pollen granular, small, |ial« yellow. 
Two abortive, subulate, iiook«d.]iubes('eut fibi m en ts, shorter and hrouder 
than the tilhers, are placed on the inside of each of the buUow walea, and 
are at all times erect. Gtmum unilocular, turbinate. Inferior, covered 
with pungent haim, itsi upper surface tiat, becuming conical, and rising 
above the calyx, but there empty, triHd; ovules numerous, attached to 
three linear parietal placentie. Slylea 3, cohering, Iheir lower half, as 
well as the upper surface of the germen, covers] with hairs. Stigiaaa 
very Bmall. 

1 cannot see the propriety of chansiug the specific name of Linnssua to 
the equally Dbjectionable one of Jucquin. nor could I have thought the 
refison assigned by Jussieu for departing from this last sufficient, even 
though he had not taken a thtnl, wbidi in its turn may be considered 
Inapitropriate. It Is very true, that all the species of t-oma are hispid, 
and all are stinging ; but if ouch be considered a reason fur changing a 
specific name, endless confusion would arise in almost every old genus 
in which we have lately become acquainted with many new species. I 
wish Bpeclfie names, when once given, were considered mere arbitrary 
and immutable tenns. Trattinnii:k, it appears, has considered L. vretvs, 
Jacq., and L. ambresiafotia, Jus3. as distinct, and is followed by Spren. 
eel ; but as I am not acquainted with the reasons for this opinion, aa 
Jussieu is perfectly explicit that they are the same, as his figure agrees 
Bufflciently, and as Che differences noticed in his description apjear to 
me to be trifling, 1 must follow his opinion, supported as it Is by Persoon 
and Lamarck. 

The seeds of Ihia mast beautiful species were received at the Botanic Gar. 
den in spring last, from my invaluable correspondent Mr Cruckshank^, 
whose additions to our stock of cultivated plants I Uke delight in re- 
cording. They were gathered in the valley of Lima. The specimen 
described was raised in a hot-l)ed, and flowered in the greenhouse in the 
end of July. It has also flowered in the Ruyal Botanic Garden at Glas- 
gow, and I understand also in the neighbourhood uf London. 

Falavia rhombi folia. 

P. rAMn^/aJio ,■ foliis rhomboideis, lubato-crenatis,- ad venal sparsim stcl. 
lalo.pilosis, pedunculo brevioribus ; stipulis subulatis ciliatis viridi- 
bua; petaiis obuvato-cuneatia, oblique emarginatis; caule prostrato, n). 
nioso, parce stellato-piloso. 

Description Annual ? Stem prostrate, branched, sprinkled very loosely 

with rather rigid hairs, whicti are single or stellate. Leaves (1 J inches 
long, 1 J broad,) alternate, petioled, soft, bright green above, paler below ; 
rhomboid, glabrous, sublobate, or deeply and unequally crenate, nearly 
entire at the base, 5.nerved, veined, the nerves and veins prominent be. 
low, channelled above, and both above and belon-, but espeeiaJly below. 
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loose); fprinklcd wiUi hain aiinilar to those on the stem. PttinUi (1 
inch Ipdk) nther ufaorter thaa tbe leaves, huving a •hallov groure aXuag 
thnr upper sur&ce, ciliated. Stipula subulate, cillale, green, apreadiu^ 
fonnivent at the apices. Peibuudei (3 inches long) solitary, axillarf. lunj^er 
thin tbe leaves. ImselT provided with hairs like those do the other porta 
of tbe pUnl, sli^htl; tapering, ialnt«il near the calyx, but not swollen 
at the joint, Flaareri large, inodnroua. Co/jw persisting, Snrleft, green, 
uiure hairy both within Mid without than any other part of the plant, 
Lube somewhat Heahy, and lighter coloured than tbe cordato^ovate, acute, 
more membranous segments, the edges of which are compressed and pro. 
minent In the bud. Corolla three times as long as the calyx, lose co- 
loured, vdned, Hat (then 8 inches across) and becomlcg paler whea 
fully expanded i petals i, obnVBto.cuneate, obliquely emarginate, gla. 
brous, cuated at the base. Estivation contorted. Slameni monadelpbous, 
numerous; shpsth pale rose colour, bearing at or near the top the par- 
tial filament', which, as well as the anthers, ure darker, and orange-red ; 
anthers kidney-shaped, dotted, bursting by a suture along the baci;; 
pollen globular, smooth, yellow. SlfUi numerous, cohering at thdr 
base, e(]u»l in ten^h to the stamens, purple, under the microscope ap< 
peoring roush. Sligmai Sat, deep purple, villous. Germent numerous, 
each contajning a single ovule, green, dotted, glabrous, collected irr^u. 
larly into a head, incloied within the calyx. 
This is a very pretty plant, anil it' it will bear cultivation as an annual in 
the open bolder, will Boon become common. The seeds were received 
from Mr Cnickshanks in spring last, having been collected near Llmk. 
It bears a proAiHion of bluasoma in a hot-bed at the Botanic Garden. 
It must come very near to I'alava moKhaiaotCuv. Dissert- L p. 41. t. 11. 
fig. S., PaliKia moichala of later writers, but that is described as tomeOi- 
toua, the stem erect, the leaves cordate, the petals subrotund and yd. 
low, passing into purple, the stipules coloured, and the figure represents 
a tumefaction at the joint of the peduncle, which Is quite awantiogin 
OUT plant i nor can I perceive that any port of tbe plant is at all |)er. 
fumed. 

Rhododendron lapponiciim. 

U- lappanimai frutex ramosus, procumhens; ramis divaiicatit ; floribus 

iimbelliitis, 0-S-andris, coroUis ratato'iniundibullforinis ; fuUis obloii. 

gis, obtusis, rigldis, foveolato.punclatia, subtus discoloribus, lepidotis, 

maj^luibus renexis. 
Aznlea lapnonica, Linn. FL Suecic p. C4. ; Sp. PI. 1- 21i. j Fl. Lapp. 

Ed. Smith. Ik 59. X. 6, fig. 1 tPiild. 8p. PI. 1. 832.~Per«. 1. 212. 

Bhndodcndron lapponicum, WahL FL Suec HS^—Sprmg. Syst. Veg. ?. 

2D3. 
DEacKiPTiON. — An evergreen pTocumbent *!irui (about 6 inches long); 
branches at length divaricated, round, grey, when young red, obscurely 
pubescent, wurted. Leavei (8 lines long, 4 broad) pelioUd, divaricated, 
elliptical, veitilesa, reflexed at the edges, dark green above, pale green 
and at last yellowish below, thickly sprinkled on both aides with hollow 
dots, which are covered with an umbilicated persisting yellowish scale, ob- 



S expand at a time), aurroundeJ with large, concave. Imbricated, brown, 
dotted scales or bracleE. i*n/unc/fa the length of the bractete, round, dot. 
t«d. Caiyx small, fi.toothed, bltint, ciliated, thickly covered with yellow 
scales. Corolla (three-fourths of an inch across) crimson, rotalo-tuimel- 
sliaped, S^ileft, segments blunt, unequal, undulate, throat hairy, neclari. 
ferous, nectariferous pure very indistinct. Slanaiu 5~B, eijual to the 
length of the corolla, scarcely declincil : filaments adhering to the base 
of the gemien, of Ihc eanie colour as the corulln, hairy near their base ; 
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anthers- brown, Attached by their backs, bUocular, each cell depressed in 
the middle as by. a Itsigitudiiial suture, but bursting by ^ pore at its up- 
v» extremity ; pollen yellow. SUf^ red-brown, eapltate, 5-lobed, 
levies depresijed. Si^le round, red, glabrous, longer than the stamens, 
once or twice kneed. Gerwun gre^ thickly covered with yellow scales, 
' similar to those on the calyx, conical, obscurely 5-lobed, ciliated round 
the base of the style, 5-celled ; placente linear, extending to the parie- 
tes, covered with Innumerable tiuleg. 
The enterprize of Mr Cunningham has been rewarded by having first in 
Britain brouc^t into flower Andromeda h^fpnmdn and Bhodiodmdirfin lap^ 
pomicwm. They are still under the same hand-glass in the nursery at 
Comely Bank, near Edinburgh. This plant, as well as the other, was 
brou^t from Csnidfr by Mr Blair in 182S. It flowekiad la July. 



Celestial Phenomena from October 1. 18S0 to January 1. 1831, 
cakulaied Jbr {he Meridian of Edinburgh^ Mean Time. 
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On the I5th of October tliere will be an OccuItWion of Veaw bj llie 

Iramanlon, Oct. 15. 18 3l' 17 at el" 

17 Sa 25 at 250 I 






The Moon will be BCtrcely risen at the time of immersion. 

Oh Ihe SOth of November, there will be an Occiiltation of JU^utran by ( , 
the Moon : 

Inunenlon, ..M. I'j !» 23" at ICl" |, 

Emenion, 16 3 at 27e ^ 

The aagla denote* the point of the Moon's limb wliere th^ phenomenon t 
wilt take plore, reckoning I'rum the t^rtet of the limb towards llie right lund ,.^ 
rotind the drcumlerence, as seen with a telesi'ope which inverts. i 
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SCIENTIFIC INTELLIGENCE. ^ 

METEOEOtOGY. * 

1. Thunder- Storm at Inckkeith. — Mr John Bonnytnan, light- 
keeper ai Inchkeith, in his report to Mr Stevenson, engineer, 
wriU'S as follows: — " On the afternoon of 90th July 1830, we 
had a storm of thunder and lightning, aecompanied with thick! 
fog and rain, from 4 v. m. till [last 11, Although it has donej 
no liann, I was a good deal alarmed, as tlicre was r^un-water in 
the large circular tray in the inside of the roof of the Itght-room, 
and the lightning frequently A wjc<f in it like asif there had been 
hoi iron put amottg water. The flashes were quick in succes- 
sion ; sometimes only one minute, and rarely more than three 
minutes, betwixt them.'' 

8. On Sounds on the PeaJi of Teneriffe. — " There is an. 
other observation," says Mr Allison, in his Narrative of an Ex- 
pedition to the Summit of the Peak of Teneriffe, on the 23d 
and S4th of February 1829, " whicli I made, that may be 
worth mentioning. Soon after the sun went down, the wind 
became much louder, and had an acuter sound, although Ihe 
force was very considerably less than in the day. It has been 
observed from the earhest antiquity, tliat the air becomes more' 
sonorous at night than in the day ; but I am not aware that 
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[ llie cause of it is well ascertained. The general opinion, I be- I 

j lie\'e, is, thai the air becoming colder, is therefore denper and 1 

more susceptible of conveying the sonorous waves. This, to a 

certain extent, may be correct, as it has been well ascertained 

by Dr Priestley, that the force of the pulsations of sound de- . 

pends considerably upon tlie degree of density or rarefaction of | 

' the air; and I think Captain, now Sir Edward Parry, men- I 

tions the surprising distance he was enabled to hear sound 
I during ihe winter at the North Pole. From frequent observa- 
I tions which I have made in Teneriffe, I am inclined to attribute 
the intensity of aotmd at night to a. certain increase of moisture, 
and to an equabihty of temperature in the different strata of the 
atmosphere ; because, instead of becoming colder, it was four or 
five degrees warmer when the sound of the wind became more so- 
norous. Humbtiidt has made a similar remark ; and, as many 
observations fully coincide with his opinion, 1 beg to quote it. He 
ascribes the diminution ofsoundduring the day to the presence of 
the sun, which influences the propagation and intensity of sound, 
f by opposing to them currents of ait of different density, and par- 
I tial undulations of the atmosphere, produced by unequal heating 
I of different parts of the ground. In these cases a wave of sound, 
when it meets two portions of air of different density, is divided 
into two or more waves, a part of the primitive wave being pro- 
pagated with more rapidity through the denser portious, than 
the parts that pass through air of less density. In this way the 
I wave is broken down into different parts, which arrive at the 
t ear at different times. These different portions of the wave 
passing again through succeeding portions of the atmosphere of 
diderent density, may be so wasted and fritteied down, as to be 
incapable of affecting the tympanum. My observation respect- 
ing the intensity of sound is not confined to the Peak. At the 
town of Orotava, situated about two miles from the sea, the 
noise of the waves in the morning occa»onally had a grave low 
sound : at the same time the air appeared to be particularly 
dry, and distant objects were very indistinct. Towards the mid- 
dle of the day, or the beginning of the afternoon, the island of 
Palma, nearly sixty miles distant, could be seen distinctly ; and 
the ridge of mountains that surround the valley of Orotava 
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were apparently broiiglil so clow, that the vegetiilion upon theni^ 
c»iild be observed : ai the same time the sotmi) of the sea iiivaJ 
riably passed from a grave to an acute sound. The natives/ 
prognosticate rain when this particular clearness of the atnia>< 
sphere takes place, and I have generally found tltem correct.'"— <! 
Atiiiah of PU'ilosophy. 1 

3. Magnetizing Power nf_ tfie Soisr Rays. — MM. Ries anA 
Moser, after alludi-ig to the doubts which many philosopher* 
entertained as to the accuracy of M. Morichini's experiments,' 
a? to the magnetizing power of the solar rays, observe that the* 
favourable results which Mrs Somnicrville obtained, had dissi^f 
patcd the doubts of many persons, and consequently that tb«» 
supposed discovery had given rise to various theories on tlwl* 
magnetism of the earth and its variations. The authors tiien* 
detail the results of their own experiments, which seem to have* 
been made with great care, and under varied clrcumstancesr 
the conclusion at which they arrive, and which seems ceri^nlf^ 
warranted by their experiaicnts, is, that they have a just titlel 
to reject totally a discovery, which, as they say, has disturbed* 
science at various times during seventeen' years. The 
variations which tiiey observed in some of their experiments^ 
and which they ha\'e not concealed, cannot, they concei\-e^ 
arise from a real action of die nature of that described by MMil 
Morichini and Baumgartner, as being so evident and decided Jl 
added to which, these variations are not always favourable t< 
the supposed discovery. 

4. Ratliationjrom Trees. — As a proof of the cold produce* 
in solid substances by radiation, in a clear atmosphere, Dr: 
Guerin lias ascertained, as had been previously done by Wells,' 
that the temperature of trees and shrubs is much inferior to that' 
of the air. On the 24ih January 1827, at 7 a. m., the a 
— ll^S cent., the snow adhering to the branches of a cypres* 
and other plants and shrubs, was — 14°.5 and 15°, that is td> 
say, S^S lower tlian the air. 

GEOLOGY. 

5. Erupiiona of Wulcr. — During volcanic action, torrents^ 
of water sometimes flow from the craters, and sometimes frooW 
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fissures on the «iJes of the mountains. During the last erup. 
lion of Mont Idienne, a volcano in the east of the Island of Java, 
it vomited forth so great a body of water, that it inundated the 
country, extending from the mountain to the sea, for an extent 
of twenty leagues, and gave rise to two large rivers. Tlie water 
was hot, and charged with sulphuric acid, and destroyed the 
whole vegetation of the country over which it passed. The 
river PuaanJbio, also named Rio Vinagre, in Columbia, rushes 
from the foot of Puraci, an extinct volcano 2650 yards above 
the level of the sea. Its waters are charged with oxide of iron, 
sulphuric acid, and muriatic acid. Near to Beaune Cole d'Or, 
in France, there is a spring named Genet, which, during differ- 
ent periods of the year, throws out torrents of water, that 
inundate the country for several days. In the departments of 
Doubs and Haul Soane there are many springs of the same de- 
scription. The most remarkable is that named Frais-Puits, at 
some distance from Vesoul. This fountain vomits forth, in in- 
tervals of two, three, four, and five years, sometimes after rains, 
sometimes without rains, water, in so great a quantity, as to 
inundate the whole valley, the Prairie of Vesoul, and even the 
lower part of tlie city. This aqueous eruption sometimes conti- 
nues for three days, after which the torrent ceases to flow. The 
opening resembles a true crater, and the water, in rushing from 
it, is accompanied with a loud noise. Similar phenomena are 
presented by the Fontaine-Ronde, near to Pontarlier, the pits of 
Breme, to the north of the town of Dormans, and the spring 
situated near the bridge of Cleron. 

6. Eruptions of Gas. — M. Fournet observed, in the neigh- 
bourhood of Pontgibaud, in Auvergne, a great eruption of free 
carbonic acid, which issues through fissures in the ancient rocks. 
The bursting forth of the gas is attended with a pretty loud 
noise. The temperature of the gas is so high, as to affect ma- 
terially that of the cavities and galleries of the mines in which 
it collects : this temperature assimilates the phenomenon to that 
of hot springs, and proves thai the gas comes from a great depth. 
This gas, he further notices, has acted on the veins in a singular 
manner, by dissolving the minerals that yield to its influence, 
and leaving untouched the quartz, heavy spar, serpentine, talc, 
galena, &c. ; even these also are sometimes in a corroded and 
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disintegrateil L-onditioii. It acts pnnci]]aUy on the carbonaUi 
of iron and uianganeie: it converts them into bicarbonales, and 
thus rendec^ them solitbU io water. 

7- Foesil Trees in an erect pantioH.—ln geological writings 
ipentiou is frequently made uf tonsil treef. being found in strata^ 
ifi their naturnl erect piMilion, and therefore stiU cm the spot 
where titcy grew. We have always objectetl to this opinion,' 
•ad maintained that those foesil trees only, in which the roots 
are epread through a mil dtAercnt frooi that surroundii^ tU 
^unk and branches, are to be considered as in tiieir natund 
fftd unaltered po^itiou. In the sandstone quarries around £ditu 

k Isirgh, fossil trees are found io all positions, from the uprigbli 

rv t^^ burizonEal, and envttoped in the same general maau 
Tbese, therefore, are treeis which have been moved from t 
original eilnation and pusitiun. 

S. Crustacili'S and Cidarites in Motaitmn~Limieiion€j- 
.Munater eniimtrates in Leonhard's Jabrbuch, Erst. Jabt^. \t 
pefl. p. 60. et seq., fourteen species of the genus CyOierifut, btf 
fpund In the Urtiary simd-tnarl of Astrupp near Osnabruokff, 
l,^ey weiv coljoct«i frran tlie iiilerior of the Terebratula g,tamt 
*'i of Blunienbach, the Terebratula gigantea of Schlotheiiail 

I ,ponie of these species occur also in the ferruginous awnd of tl: 
Welhelmsholie at Caasvl, in the cakaire grossiere at Paris, i 
^eaux, Dax, Turin, and particularly at Caste ilarquato. 
.jfetlcs tliese he also found eight species, but diilercnt from tiu 
ftJready mentioned, in the trtwsition lime^cme at RegnitdosMfc 
near Hoff. These eight speties, says Count Munstcr, " occOK 
R tile upper beds of the tran^tion limestone, called Mounlouh 

I iMae/atone. The bed ia wliich they occur is interesting in i 
igeogDostical point of view. There follows immediately to ti 
(mnsitioQ limestone, abounding in species of ortkoceratUey tuMii 

h aaie, plamtUte, Sic, tht^ newer transition limestone, or the i 

[named Mountain -limestone, distinguished by the great numlM 
Kpd the many species of produdus, fossils which are chantctei 
iabc fur the mountain-limestone and magnesian limestone (zedw 
flt^n), but which here never occur in the true transition lim^ 
^tooe." In the midst of this mountain -limestone there occurv « 
jnarly bed, having an oolitic character, which oolite structureM 

I DDCasioned by numberless remains of organic bodies, of which 
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but few could be determined ; among these are the already men- 
tioned species of Cythenna, in which hoth valves are generally 
united. Besides these, there also occurs in this bed, 1. Small 
corals, among which vre could distinguish the Cer'iopora prisca ; 
2. lR,em^ns of eidarites and serpuMles ; 3. Nil mberlesa fragments 
of encrinites ; 4. Some new species of Betlerophon ; 6. Among 
the Irivalves numerous small pmdncti and terehrutnla:, furtlier 
cardia, &c. ; 6. Many specic'i of small univalves, and among 
these, Nerita, Trochus, TurriteUa, Mekmia ? Cerilhitm t &c. 
The uppermost bed of this mountain-limestone affords here, as 
at the Eifel, the most characteristic petrifactions of the zechstein 
of Gera, which at that place rests in part on this transition 
limestone, and in part on the dolomite belonging to tlie zechstein 
of liebeiistdn and Glucksbrunn in the Thiiringerwald- 

9. Connexion of Diseases ivil/i the Rnck Formations of a 
CoKni*^.— Amongst a great many of the communes of Calvados, 
in France, near to each other, and exposed to the same climatic 
influences, there is one which ia particularly liable to fever. 
Nearly the whole of these communes are situated upon lias and 
red marl, and some other clayey formations, which retain at the 
surface a humidity favourable for the formation of fogs. On 
the contrary, the commimes situated on nicks having a loose 
texture, and which permit the rain water to escape more easily, 
such as the great oolite, chalk, &c. or which do Ttot present any 
beds capable of arresting the course of the water, as granite, 
and certain slates, appear less liable to fevers. It results from 
these general considerations, that the soil, by its greater or less 
hygroscopic quality, may have an effect on the state of health, 
by favouring more or less the development of certain diseases. 
M. de Caumont does not regard this observation as new, but 
c&mmunicates it with the view of ascertaining in what propor- 
tions (every thing being equal), the fevers and other maladies 
are developed in the principal geological regions of Calvados ; 
for example in that of granite, slate, limestone, clay, &c. — 
Journal de Geohgie, May 1830- 

1&. CoprolUeJbtind in ike Tyrol. — ■" I have found in the black 
bituminous limestone, below the jura limestone of Seefeld, in 
the Alps of the Tyrol, r.opralites resembling those figured at 
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[ .3Fig- 17. of Plate XXV. of llie Memoir of Buckland, in the Gw 
J -Ipeical Transactions. Tliey occur in the same bed with fished 
I twd marine plants." — Bone in Journal de Geohgie. 

11. Fossil Fox. — Last summer Mr Murthison purchased 
Eiiiugen, near Schaffhausen, the fossil sktleton of a quadruped 
aid to be a common fox. The specimen was exhibited at 

LGeiilogical Society in London, as a common fox ? We are 
' .Bot, however, aware of any osteological characters by which mt 

eui distinguish the fox from the di^ nor the different 

of fox from each other. 

12. Fossil Floras. — Brongniart imagines that his different 
fossil floras are entirely different from each other. He supi 
poses that a general marine inundation has always separated' 
these floras from each other ; consequently he is obliged to mail 
tiun that there are no vegetables or only marine plants in the 
deposites of rucks that separate his four periods. This opinicw 
is advocated by some geologists, but rejected by others. Bou£' 
says, in the Journal de Geologic, I. i. p. 179. Note, " M. VolM' 
and I reply, that, in proceeding from what is known, it is ia 
the nature of things tliat the arenaceous deposites or continental 
alluvium should contain only land plants, and that the opposite 
should be the case witli the calcareous deposites, with exceptitsi' 
of the modern fresh water deposites, since they are strictly mtw 
rinc deposites, and partly mechanical, partly chemical. Hence- 
the absence of deposites of vegetables in the limestone, &c. does 
not by any means prove that the vegetation of the globe wa« 
destroyed during the period when these formations took place. 
On the contrary, this vegetation ought to exist in a more 
flourislung condition during a period when no revolution oc- 
curred to destroy it ; which period of repose is indicated by the, 
want of arenaceous deposites. If cataclysms had taken place, 
we would have found traces of them in these strata. The more 
or leas considerable differences observed between the vegetation 
of the difiereni deposites of land plants, may depend on the inter- 
mediate ones being awanting, or more probably to the moments 
of repose in the transport uf the alluvium. The climates 
changed during the periods of the formations, although arena* 
ccous or sandstone deposites did not take place, and this change 
is well indicated by a comparison of the fos»l animal 
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of two neighbouring epoclis, comparisons that shew the striking 
relations between the changes in the flora and the fauna of dif- 
ferent periods. Hence we conclude that there has been a gradual 
succession of creatures, according as the circumstances proper 
for vegetable and animal hfe was modified on the surface of the 
earth ; and, admitting local debacles, we do not see any proof 
of one or more cataclysms which could at once have destroyed 
the vegetation of the whole earth." 

13. Boui on the relative Age of the Secondary Depoaites m 
tlie Alps and Carpathians. — Bou6, in the first and second num- 
bers of the Journal de Geologic, has publi^ihed a very interesting 
account of the secondary formaticHis of the Alps and Carpathians, 
in which we ohset^e he differs from Messrs Murchison and 
Sedgwick, as to the nature and geognostical situation of a parti- 
cular deposite, viz. that of Gossan. Bou^, in our opinion, de- 
monstrates that the Gossau deposite lies belote chalk, while Mur- 
chison and Sedgwick affirm, on less extensive and less accurate 
obserralion, and on rather loose reasoning, that it rests vpon 
chaVi. 

14. Journal de Geohgte, par MM. A. Boid, Joberl, et Roset. 
—Of this very promising periodical, under the able guidance of 
our former pupil Boue, and Messrs Jobert and Rozet, both 
distinguished geologists, two numbers have appeared. Its merit, 
independent of any recommendation from us, will secure for it 
the approbation and support of geologists, 

15. Flint in Scotland. — True flint, as is well known, is a rare 
mineral in the strata of this part of the island, because Chalk, 
the formation in which it most abounds, although widely dis- 
tributed throughout England, has not hitherto been met with 
in Scotland. In the neighbourhood of Peterhead, however, 
loose flints of the chalk formation occur scattered over an ex- 
tensive primitive tract, in some places considerably above the 
level of the sea. It is possible that, in some of the basin-shaped 
hollows in that part of Scotland, there may occur, under the al- 
luvium, new rocks probably of the chalk formation. My friend 
Mr Christie of Banff, an active member of the Banff Institution, 
says, in a letter lately received from him, — " I see abundance 
of flints along the shore, but whether they are the flints of 
rhc chalk formation or not I cannot say, as I can find no im- 
pressions of organic remains in them. Pcriiaps they may have 
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come from a place below Elgin, called Slotfield, where a aimihK 
flint is fouad m situ, and the coasl there is strewed with rdiei 
Uoclcs of a Rimilar kind. The fliots at Peterhead may hanf 
come from the same place." 

16. Blackpota Clay, near Bartf. — At Blackpots, a ahort di». 
tancc from Banff, and on the gea-Bhorc, there i» a ounsiderable 
bed of clay containing organic remains, resembling the organis 
groups that characterize geolopcally the Lias. Mr ChrisMj 
in a late coniumnicadon to me on this gubj«ct, says, — " 1 1 
tioned to you, ttml I considered tlic bed to be (^ considerably 
extent ; that I had traced it along the coast from the serpentia4 
lock at Portsoy, eastward to Troup, a distance of upwards of 
£0 miles ; and I considered it the same bed as is wrought into 
brick, lile, he. at a place called Cmrnhill, close by the churd| 
of the parish of Mamoch, at least 15 miles south from Black, 
pots. I have nut found organic remains at any other point tha^ 
at Blackpots ; hut as the clay is wrought at Cairnhill, I hava 
Bttle doubt but I will find them there when I have an opportiin 
nily of examining the spot." 

MINEaAtOGV. 

17. Pruimerite. — The violet-blue tntneral Ebund along wi) 
apophyllite, in tlie island of Hestoe, one of the Faroes, and lo^ 
therto arranged as a Tariety of cuboidal calcareous spar, hai| 
been, by Esmark, on account of its form and large pFOpattio& 
of silica, put forth as a new species, which he names Prunnerit^ 
in honour of Frunner, the naturalist of Cagliari, in Sardinia, 

18. Pingmie- — This is a mineral resembling bole, found is^ 
the mine of Neu Beschert Gliick, in the Saxon Erzgebirge. It 
is not unlike green iron-earth. Its specific gravity = 2.315i( 
Massive. Hardness ~ 1. Occurs in veins of heavy spar. 

ZOOLOGY. 

19- Motmnn in Water caused by the process of RespiraHotl, 
mAnlmals*. — As the function of respiration in the Unio pictOs 
■ The motions in water causod by sea animsls of various deacriptioiu wetr 
noticed at nn early period liy ohservers, but it is only of lute years that they 
have eDgagei! tlie particular attention of zoologists. Cams, In hii 
e«say, published a goad many yeara ago, illustrates tbese mbtlons by figumr! 
and tbe same has been done by Di Unger. 
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i-uDi is elFeaUxl, on the one liund, by the branchitu or gills, and, 
on the other, by the air cont^ncd in ihe water, the ncces^ty 
of a. constant contact of botli is evident, and is shewn in a way 
which is deserving of particular notice. If we place a living 
mussel ill a iiat vessel filled with water, we will observe, after 
every thing is at rest, that the mantle-alit provided with tenta<- 
cuia, and the anus, will project ; and suck in water by Ihc first, 
and by the lattar, after it plays round the floating gills, again 
throw it out. If we strew the surface of the water with light 
bodies, as dust, semon lycopodii, &c. we will ofaEerve this suck- 
ing in and throwing out of the water, by the continual circular 
inotioa of these floating particles. These cireles vary much, 
acoordtng to the size and the elastidty of the vessels wherein 
the bodies are driven round by the currents of water, and suffer 
numerous bendings and alternations, all of which, however, can 
be referred hack to the original current, as well represenfed in 
figiine first in tJie plate accompanying Unger's memoir. It 
coDsiEts of a double whirl, in o]jposite directions, of which the 
diameter of each single whirl is several times that of the length 
of the animal, hence shews the force with which the water is 
thrown out or projected ; even how changes of place, as the 
turning round of the animal, may be effected by the sudden and 
vit^ent emptying of the inspired water on the application of a 
stimulus. The cause of this phenomenon is to be traced to ihe 
very particular formation of the parts by which tJie process is 
performed, viz. that the flowing water reaches its place of desti- 
nation by one organ (the cleft in the mantle, the anterior tube 
of the mantle), and is thrown out by anothei- organ (posterior 
mantle-tube or anus), which does not occur in those mullusca u 
Jittle higher in the scale, viz. univalve sliells, as in tiiem there is 
but oDe passage for respiration. Secondly, to the alternate pres- 
sure of the upper and inner free edge of Itoth gills on the foot, 
by which we can explain the continued streajn of water from 
the anus. This explanation agrees with that given by Cams 
several years ago, in which he compares the operation here no- 
ticed tu the mechanism of a double bellows. A very easy and 
simple experiment will convince any one, not only of the unifor- 
1 mity, but also of the velocity witli which the water is projected 
I by the above mentioned parts. If we drop a minute portion of 
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BOlution of china-ink on the surface of the water ia a vessel 
which we have placed a mussel, and directly over the upper hal 
t^ the mantle-slit, we will observe, as the parUclcs sink towards 
the bottom, and pass across the mantle-slit, they will be visibly 
drawn by it into the interior of the animal, and, before a minute 
lias elapsed, will stream out again, more violently, from the 
anus. If we now examine the animal, the course taken by tba 
china-ink will be distinctly seen, by means of the colouring of 
*he parts,— This subject has been taken up, in this country, by 
«i ingenious observer, Dr Sharpey. His observations are weffl 
'ctated by himself in the Edinburgh Medical Journal. — Fat 
Airther details, vide Ungcr vher die TeicUmuschel. Wien, 1837^ 

50. Migration of the Commim Cockle (Cardium edule) and 
'Doniir an(Uinum. — On the beach of CoJieville, in Normandy, 
the fishers remarked, that, in 1823 and 1834, these shell-6Bh 
•were so very abundant, that it was only necessary to stjr tbc: 
Auid with the foot, to occasion them to rise all around : but, 
ftfarch 1825, few or none were to be seen nearer this part ef i 
iieach than a distance of three miles. 

51. Nerita glaucina. — M. Eudcs-Delongcfaamps 
<he mantle of the animal of this species covering, and 
fuding the shell, as in the Cypriea tribe. 

92. Proof that the Stomach ia still the best Distinctive Chartu^ 
ier of Animols Jrom Vegetables. — It is generally believed that 
ilhe greater number of infusory animals are very simple in their' 
•tructure. Dr Ebrenberg of Berlin, after many years' investi- 
^tion, has convinced himself that all those kinds which are eiit 
■ficiently large to admit of examination, viz. not smaller than the 
jJoth part of a line, have a considerable range of structure. He 
used very simple means to secure the accuracy of his observa* 
lions, and found that all the species of Tridtoda, VorticeUoj 
Kerona, Paramecium, JColpoda, Trachclius, Vibrio, Enchehfs, 
Cifclidium, and Monas, in so far as they do not belong to a 
higher organization, possess at least a mouth and inl«mal sto- 
mach. These animals, in place of being Jgastrica, so named 
by LatreilJe, are, on the contrary, Polygastrica, because many 
of them possess more tlian fifty ventral sacs, all of which they can 
fill and empty at pleasure. These sacs are held by Miiller raid 
infusoria swallowed by the animal. If we touch 
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the drop of water in which they swiin, witli colouring mat- 
ter of indigo, of lac, of carmine, or sap-green, they fill their 
eingle stomacha with it in the space of one or two minutes. This 
is very easily and distinctly seen in some of the moat frequent 
of these creatures, as Kolpoda cucullus, Cyclidium glaucoma. 
Dr Ehrcnberg has also observed in some of the lowest of the 
infuEona, the formation of a reticular ovarium surrounding 
the ventral sacs. He could not discover any circulation or ves- 
sels in the Paramiicium aurelia, as asserted by Gruithuisen. 
But it is certiun that the SacUlaria, particularly the Chste- 
rium luntda of Nilzsch, and accrosum ( Vibrio lunula, MflUer, 
and Vibrio acerosits, Schrank), are provided with feet in the 
form of papilla?, at both ends of the body, by means of which 
their progressive motion is performed. It may also be noticed, 
that the part in the body of the Brachiones named heart, first 
by Corti, and afterwards by Bory St Vincent, is not so, but is, 
according to Nitzsch and others, a maxillary apparatus. Dr 
Ehrenberg is the first who has observed in all Brachiones in the 
Megatotrocha, Bory, and in a whole family of ciliated, not ro- 
tating Furctilaria, 1 to IS eyes. Lastly, Dr Ehrenberg is of 
opiuion, that the compound infusoria supposed to have the same 
structure as ascidia, have truly a mouth at their anterior, and 
an anus at their posterior extremity. — Isis, Heft S. 1830. 

23. On the Power of Horses. By B. Bevam, Esq. — To deter- 
mine the average power of horses under different kinds of labour, 
has been a subject deemed worthy of the inquiries of scientific 
writers. It is one of those points which can be determined only 
by experiment. The power to be maintained depends upon the 
velocity, and various formulip are given by writers. The best 
of these is that given by Professor Leslie. In the period from 
1803 to 1809, I had the opportunity of ascertaining correctly 
the mean force exerted by giwd horses in drawing the plough, 
having had the su peri n tendance of the experiments on that 
head at the various ploughing matches, both at Wobum and 
Ashridge, under the patronage of the Duke of Bedford and the 
Earl of Bridgewator. I find among my memoranda the result 
of eight ploughing- matches, at which there were seldom fewer 
than seven teams as competitors for the various prizes. The 
first result is from the mean force of each horse in six teams, rf 
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two Ikmwg cacti team, upon ligjit sandy smi, = 1561b.; ihe 
eecond result is froni seveu teams, of two horses each team, upoo 
luamy gruuod Dear Great Berkhamslead, ^ 1S4> lb. ; the third 
result Li from six teams, of four lioraes each team, with <AA Uerb- 
fordsbire ploughs, = 127 tb. : the fourth result is fTom sevea 
iL-ams, of four liorscs uauli Ctfitiii, upon stxitiig stony land (i 
proved ploughs), — 1671b, ; the fifth result is from se 
teajiig, of four horses each teem, upon strong stony land (old 
Hertiord^ire ploughs), =: 1 90 lb. ; the sixth result Js from seven 
teuns, ol' two horses eaiJi teani, upon liglit loam, ^ 177 Ib.^ 
the sevenUi reaiiU is from tive teams, of two hoists each, upon 
light sandy land, =: 1701b. i the eigiith result is from seven 
tuanifi, of two horses each, upou sandy land, = 160 lb. The 
mean force exerted by each horse froin fifty-two teams, or 144 
horses, = 163 pounds each horse ; and, although the speed 
not particularly entered. It could nut be lees than at tlie rate of 
S^ miles per hour. As these experiments were fairly made, and 
by horses of the common breed used by farmers, and upoD 
ploughs from varkms counties, these numbers may be ctmsider- 
ed as a pretty accurate measure of the force actually exerted by 
horses at plough, and which they are able to do without injury 
for i^any weeks ; — but it should be remembered, tliat if tltese 
horses had been put out of their usual walking pace, the result 
would have been very different. The mean power of the 
draught horse, deduced from the above mentioned experiments, 
exoeeds the calculated power from the highest formula of Mt 
Leslie. — AtivaU of P/Ulosophr/t vol. viii. p. 22. 

54. Feriility of lite Unto Pictorum. — Dr Unger, in his inta> 
resting anatomico-physiological account of ^is animal, published 
at Vienna in 18^7, already mentioned, reckoned in a full grown 
animal 300,000 embryos and y<»ung individuals. This extraor- 
dinary abundance, which does not occur in animals lower in the 
scale, as in the medusee, appears even considerable when con- 
trasted with the i'ecimdity of insects. This vast number is pro- 
tialily the pnHluotion of only a single year, which will give fin- 
the whole bfe of tlie animal a produce of many millions of indi- 
viduals. 

55. Traditiwial Start/ regardhtg the hut g^' the Wolvea m 
Morayshire. — The lost wolves existing in this distiict had their 
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den in a deep sandy ravine, under the Knock of Braemra'y, 
near the Eource of the Burn of Newton. Two brothers, re- 
siding at the little place of Falkirk, boldly undertook to watch 
the old ones out, and to kill their young ; and as every one 
had suiTered more or less from their depredations, the excite- 
meot to learn the result of so perilous an enterprize was uni- 
versal. Having seen the parent animals quit their den in search 
of prey, the one brother stationed hiryself as a sentinel, to give 
the alarm, in case the wolves should return, while the other 
lhre"v off his plaid, and, armed with liis dirk, alone crawled in 
to dispatch the cubs. He had not been long in the den, when 
the wolves were seen by the watchman hastening back to the 
ravine. A sudden panic seized the wretched man, and he 
fled without giving the promised warning, and never stopped 
till he crossed the Divie, two miles off. There, conscience- 
stiicken for his cowardice, he wounded himself in various places 
with his dirk ; and, on reaching Falldrk, he told the people, 
who eagerly collected to hear the result of the adventure, that 
the wolves had surprised them iu the den, that his brother was 
killed, and that he had miraculously escaped, wounded as he 
was. A shout of vengeance rent the air, and each man, catch- 
ing up whatever weapon he could lay hands on, the whole 
gathering set out, determined, at all hazards, to recover the 
mutilated remains of their lost friend. But, what was their 
astonishment, when, on reaching the Hill of Bogney, they be- 
held the mangled and bloody form of him whom they supposed 
dead, dragging itself towards them. For a moment they were 
awed by a superstitious fear ; but they soon learned the history 
of his escape. He had found little difficulty in killing the cubs, 
and he was in the act of making his way out, when the mouth 
of the hole was darkened, and the she-wolf was upon him. 
With one lucky thrust of his dirk, he dispat^ed her at once ; 
but his contest with her grim companion was long and severe ; 
and although he fought in that narrow place, and from behind 
the body of the brute he had killed, he was nearly torn to 
pieces before he succeeded in depriving his ferocious enemy 
of life. The indignation of the people against the dastard 
brother, on thus beholding his falsehood and cowardice made 
manif^t, knew no bounds. They dragged him before the laird. 
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who, on hearing the case, ndjudged him to be forthwith hanged 

! on the summit of a conical hill, — a sentence that was imme- 

I dialely put into execution. The hil! is called Thomas Rhy- 

mer's Hill, for what reason I could never make out— Sir T. 
D. Laiider, Floods ofMorat/, p. 67. 

26. TAe Lacerla agilis ovo-viviparous in Scotland, — Des- 
marest, Daudin, and the French naturalists, are quite agreed 

, as to this lirard, which is widely dispersed over Europe, being 

oviparous; and that the ova are deposited at the bottom of 
walls, 5ic exposed to the sun. In Scotland, the animal is ovo. 

I viviparous, as I have repeatedly ascertained, from specimens 

which have been in my possession in 1827, 1838, and 1829- 

i One of these, caught on 19th June 1829, brought forth, in July, 

nine young, which, however, for want of proper food, all died 
within a fortnight. Mr Rennie, in the Library of Entertain- 
ing Knowledge, vol. vi. p.l08, makes the same remark upon a 
female specimen, which he caught near Sorn in Ayrshire. May 

1 not the difference of climate account for this ? And may not 

the Lacerta agilis, in countries where the heat is sufficient to 
hatch the extruded eggs, be oviparous, and in colder tempera- 

[ tures, ovo- viviparous '^-^fames Stark. 

I 27- Phosphorescence of the Sea in the Gulf of St Lawrence. — 

Captain Bonnycastle, R. E., whilst coming up the Gulf on the 
7th of September 1826, observed this phenomenon under the 
following circumstances: — At two o'clock a. m., the male, whose 
watch it was on deck, suddenly aroused the captain in great 
alarm, from an unusual appearance on the lee-bow. The night 
was star light, but suddenly the sky became overcast in the di- 

' rection of the high land of Cornwallis county, and a rapid, in- 

stantaneous, and very brilliant light, resembling the Aurora Bo- 

; realis, shot out of the hitherto gloomy and dark sea on the lee- 

bow, and was so vivid that it lighted every thing distinctly even 
to the mast-head. The mate, having alarmed the master, put 
the helm down, took in sail, and called all hands up. The light' 
now spread over the whole sea between the two shores ; and the 
waves, which before had been tranquil, began now to be agitated. 
Captain Bonnycastle describes the scene, as that of a blazing ^ 
Aeet of awful and most brilliant light. A long and vivid line- fl 
of light, superior in brightness to the parts of the sea not imme- ■ I 
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diatciy near the vessel, sliewed the base of the high, frowning, 
and dark lam! abreast ; tlie sky became lowering and intensely 
dark. The oklest sailors had never seen any thing of the kind 
to compare with it, except the captain, who said that he had ob- 
served something of the kind in the Trades. Long tortuous 
lines of light, in a contrary direction to the sea, shewed us im- 
mense numbers of very large fish darting about as if in conster- 
nation at the scene. The sprit-sail yard and mizen-boom were 
lighted by the reflection, as tliough gas lights had been burning 
immediately under them; and until just before day-break, at 
four o'clock, the most minute objects in a walch were distinctly 
visible. Day broke very slowly, and the sun rose of a fiery and 
threatening aspect. Rain followed. Captain Bonnycastle caused 
a bucket of this fiery water to be drawn up ; it was one mass of 
light when stirred by the hand, and not in sparkles, as usoal, 
but in actual corruscatiuns. A portion of this water kept in an 
open jug preserved its luminosity for seven nights. On the third 
night the scintillations in the sea re-appeared, and were rendered 
beautifully visible by throwing a line overboard and towing it 
along astern of the vessel. On this evening the sun went down 
very singularly, exhibiting in its descent a double sun ; and when 
only a few degrees above the horizon, its spherical figure chan- 
ged into that of a long cyhnder, which reached the horizon. In 
the night the sea became nearly as luminous as before. On the 
fifth night, the luminous appearance nearly ceased. Captain 
Bonnycastle is of opinion that this phenomenon is caused, not by 
living marine animals, but from phosphoric matter evolved from 
exuviEe and secreted matter of fishes, £ic, — Trans. Lit. and 
Hist. Society of Quebec, vol. i, 

ANTHROPOLOGY. 

28. The Nor'wegians.^We must not judge of the Norwe- 
gians by the English standard. Most were ruined, and all im- 
poverished, by the late war ; and the bankruptcy of the Danish 
government added to their misfortunes. We cannot then ex- 
pect to find among them the comforts of England ; but they 
make amends for the want of them by the heartfelt kindness 
with which they receive us. The women, too, will bear no 
comparison with the dainty dames of more fortunate countries. 
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Their lot is a hard one; and, like the se\ every where, bett^ 
fitted for adversity than prosperity, thpv Iwar it with eheerfol- 
nesB. They take a lai^r share in domestic toils than thejf 
ought to be allowed to do ; yet they possess sorne advantaged. 
TTiey are nether literary ntir sentimental ; and, if they have rib 
'Toliiptuoiisness to learn in galleries of half naked pictures by 
Ae best masters, they are probably not the worst for it. If ndt 
■gorgeoualy clad', they are modest and rLtiring, without any (jf 
that masculine ain6dence of manner which women who alt' 
much inured tti society usually possess. In the great worl^ 
given up to vanity, they are here devoted to piety and affi»clion, 
Hot does that benevolence which relieved Park in the heart <jf 
Afiica, desert them here. The apathy of the men is apt to be 
confounded with want of spirit ; but when they do feel, thf* 
feel deeply. The Norwegians, with all their poverl)', are a foi^ 
tunate people, in having obtained, without bloodshed, a degree 
of freedom enjoyed by no other country in the world, but Amtt 
rica •, — EvCTCsfs Travels in Nnnsay. 

89, Natives of New Guiiica are Cannibals. — A notice of the 
natives of New Guinea, by Mr Marsden, was read at the Royri 
Auatic Society. The notice principally has reference to thfe 
question of the existence of cannabahsm among the natives rf 
New Guinea; and the information it (vmtains was derived Iw 
Mr Marsden about the year 1786, through the medium of the 
Malayan langtinge, fnnn two La.icar sailors, belonging to th* 
Northumberiand East-Indiamen, who were of a party sent ah 
shore from that ship while at anchor in the bay, on the north' 
west coast of the island, in March 1783, for the purpose of pn* 
curing wood and water. This party was cut off by the Dative^^ 
several of them being killed, and the rest made prisoners. The 
latter had their hair cut off, and iheir hands bound ; but they 
were afterwards allowed to move about freely in day-time, and 
tolerably well used. The dead bodies of those who had 

■ la the ** I'auT Nenuegiaia," a. series of novcli by our &ieiid and Sarattr 
' l^ow-ntudent, the celebrated Profesgnr H. Stefi^s (which by-die-by ought 
to be translated into our language), there ^e admirable delineations of Hor- 
w^an character and acenery. Tlie mounlain Bcenery of Scotland, vhich SO 
much resembles that of Norway, haa been powerfiiUv described b» 8 
ma« Dick LBurter, in the " Wcl/ of fl 




1, vhich M a 

1 



Scientific /titellifretifr- — GeogrofAy. 391 

been killed in tl»e aft'ray were cnicn by the native, but none oi 
the prisoners reere killeil for that pin'pose: no diatinciton in 
made between such as ari' slain and such as die a natural death. 
The survivors witnessed the fate of two of their comriKles, one 
a mate, the other a midshipman. Theflesh wascut off from dif. 
fercnt parts ol' the body and limbs with small knives, then pre- 
pared by heating over the fire, in earthen pots, and ualen with- 
out salt or pepper *. Tlit; bodies of friends and relations are 
eaten, as well as those of enemies; and both are treati-d in the 
same manner. Thei-e is i» deficiency of provision in the coun- 
try. Sago, in punicukr, v^ whieb they make a kind of bread, 
called Toyo, is abundant. The inhubitonts are very numerous. 
Accoi'ding to the ideas of the I.ascars, 10,000 men would not 
be sufficient to buIhIuc them ; yt-t they have no king. 1^ 
men from whom the preceding iuibrmation was oblained were 
released, after a detention of about six months, uj^Kia Che inter- 
ference of the Kaja of a neighbouring island. 



30. M. Gerard'n Journey t/t the Himida Range.^A meeting^ 
of the Physical Comniiltee of the Asiatic Society of Calcutta was 
held on the 27th of January 1830, SirE. Hyan in the chair. A 
letter was n.'ad from Mr J. G. Gerard to Captain Archer, dated 
Monastery of'Raaum, 16th November 18^, describing his ex- 
cursion to the mountains in the vicinity of Ladag. The trip was 
one of disappointment and distress, aknig a most dreary ronte, but 
interesting from the grandeur of its desolation. lie lost several 
of his people from the severity of the climate ; aiid considering 
that he was himself affected by indisposititHi, he was fortunato 
in liaving escaped. The first disatiiter in his camp was in cross- 
ing the Puralaasa, at the height of 16,600 feet. The poor man 
perished at noon-day with his load on hie back, and die sun 
shining fiercely on the surrounding aiiow. The next accident 
happened in the passage of the range that bounds the Spectee 
Valley on tlic east, it being no common trial for the stoutest of 
the party. Tliey had slept, at 16,700 feet elevation, in the bed 
of a stream, and began the ascent under a temperature as low oa 

' The Bnttaa in the interior of Sumatra luetott) at nicb fesstsv the red. 
or Chiiii pepper beinf; undentood. 
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17°, witliout a glimpse of the sun to warm them. The coolee' 
could Dot overcome the pressure of the fatigue, cold and sick- 
ness, and he perislied on the snow. Mr Gerard's mussalchee 
also perished ; he was speaking, and even laughing, a few mi- 
nutes before he became a corpse, and breathed bis last Uke a 
person going asleep. — Mr Gerard's failuro in reaching Leh 
principally arose from the jealousy of the government, which 
stopped him on the threshold of the inhabited country, where 
the wuzeer had, in anticipation of his arrival, crossed the inter- 
vening ridge. Our traveller found him at an elevation ct 
16,000 feet, surrounded by Tartars in black tents, horses, and 
dogs ; while upon the elevated acclivities of the neighbouring 
mountains were herds of yaks and shawl goats, all in the lusu* 
riance of life, in a r^ion which theorists had placed far within 
the domains of eternal snow. The wuzeer and himself were 
soon upon friendly terms with each other, drank tea, ate beef, 
and smoked. His official errand had not apparently warped his 
private feelings ; yet, though he evinced neither jealousy nor 
rigour, he seemed impatient to get the traveller fairly out of- 
his sight. He accepted of many things presented to him, and 
was very anxious to have a musical snuff-box, a toy which Mr 
Gerard unfortunately had not provided himself with, not con- 
ceiving that such an article could have been even heard of, 
much less valued, in these wilds. During the nights the cold 
was intense, the thermometer, the day previous to the meeting 
with the wuzeer, standing at sunrise at 13^°. On crossing the 
Lartche-Long range, the next after Paralossa, Mr Gerard found 
some sheila at a positive height beyond 16,500 feet. The table- 
land of Rodpshoo offered few objects of scientific research, except 
its physical configuration and stupendous altitude ; the only in- 
habitants being pastoral tribes, who live in black tents amongst 
the valleys, which are here upon a medium level of 16,000 feet. 
The whole aspect of the country was mountainous, and no ex^ 
pause of level was visible, except that of the lakes, the soil un- 
dulating in heaps as far as he could see, till bounded by a 
snowy chain, which, he concluded, defines the declension of the 
streams towards the Indus. On the 20th September he lost his 
way upon the shore of a salt lake, and passed the night in a sheep 
fold, without any sort of shelter or food. " Next morning (he 
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writes) we were covered with snow, from which we were afraid to 
extricate ourselves till the sun began to melt it The camp was 
discovered in a gorge, at an elevation of 16,000 feet ; and here 
I found my situation most alarming, being confined to my bed, 
and all around white with snow, and our rear and front inter- 
sected by enormous mountains, the lowest level being Lake 
Chuniorerell, which is still upwards of 15,000 feet. This is a 
beautiful sheet of water, our route lying along its margin for a 
day's march of nine hours. Another lake was covered with 
wild-fowl, screaming like sea-gulls announcing a storm. Their 
borders were speckled by the black tents of Tartar shepherds, 
who migrate from pasture to pasture with [heir flocks; — what 
they do in winier I cannot conceive. Durmg the day we had 
to contend with scorching sunshine, and at night with a lempe. 
rature varying from 16" to 18°, once 13% in the tent, at an ele- 
vation of 17,000 feet. Herds of wild horses were frequently 
close to U3, but they would not allow us to approach sufficient- 
ly near to fire at them with any effect. They are a singular 
species, between the mule and the ass; and in colour, being 
spotted, they resemble the deer, — as also in their habits, for 
thej gallop off to the cliffs with as; much agility. I am inclined 
to think them a kind of zebra. The limiL of the snow was 
very lofty in some places, not under 20,000 feet ; yet, on my 
north-east, there appeared, at intervals, white tops of the most 
transcendent grandeur and altitude, indicative of scenes where 
the mind wanders with emotion, the more heightened from the 
undefined nature of the objects. My nearest approach to tlie 
Indus was only three days' journey ; and I shall always regret 
the circumstance of my situation, which deprived me of the 
gratification of beholding that desolate, and almost unapproach- 
able, river; but I durst not attenapt to deviate from the high 
roads : the yaks which carried my camp being hired, and our 
provisions for twelve days already faihng os, which obliged me 
to sacrifice several pretty shawl " goats for food to ray people." 
At one spot, under the Chinese government, Mr Gerard was 
closely watched, and kept in restraint, which was the more irk- 
some as the soil was covered with fossils. At another spot, but 
under Ladak, he was more fortunate, and pursued his objects 
undisturbed. He managed, during the trip, to make a splendid 
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collection of shells and shell-rock, gathered at elevations be- 
tween 15.000 and 16,000 feet. His route down the Valley of 
Spectee was far from uniutere sling. He vi^ted several monas- 
teries, and entertainments of lamas, partaking of their greasy 
lea and beer. The situation of the monastery of Ranum, whence 
hi« letter is dated, he describes as delicious, after the bleak and 
gelid regions of Ladak, with grapes, apples, and other fruits, all 
round ; a glowing temperature during the day, but chill nights, 
M. Cromo dc Koros, he states, was just above him, and they 
met daily. His works, Mr Gerard adds, are of the first cha- 
racter, and full of interest. 

ARTS. 

31, Knormozts qvantity of Iron mamtfactured, and of Coal 
consumed in Wales. — The quantity of iron annually manufac- 
tured in Wales has been calculated at about 270,000 tons. Of 
this quantity a proportion of about three-fourths is made into 
bars, and one-fourth sold as pigs and castings. The quantity cf 
coal required for its manufacture on the average of the whole, 
induding that used by engines, workmen, &c., will be about 
5ji tons for each ton of iron ; the annual consumption of coal 
by the iron-works wHi therefore be about 1,500,000 tons. The 
quantity used in the smelting of copper-ore, imported from 
Cornwall, in the manufacture of tin-plate, forging of iron for 
various purposes, and for domestic uses, may be calculated at 
860,000, which makes altogether tlie annual consumption of 

. - v. / coal in Wales — 1,850,000 tons. The annual quantity of iron 
, manufactured in Great Britain is 690,000 tons. From this 

'/ / atatement'il will be observed that the quantity of iron smelted in 
Wales is upwards of one-third of the total quantity made in 
Great Britain. The manufacture of the Welsh iron is in the 
hands of a few extensive capitalists, and is carried on with 
great spirit and attention to improvement. Tlie principal works 
are in the town of Merthyr, and its immediate neighbourhood ; 
and, as the greatest proportion of metal produced is manufac- 
tured into bar-iron, a process which, in the refining, puddling, 
and cementing of the metal, necessarily requires a great number 
of furnaces, their appearance, on approaching Merthyr, hy 
night, from the hills with which it is surrounded, presents a 
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scene which is probabljr without a parallel. — Forater in Trans- 
acHona of i/ie Natural History Society of NortJi'WTnberlaind, 
Durham, and Newcastle. 

32. Importance of the Discovery of the Curing of Herrings. 
—The discovery of the mode of curing and barrelling herring, 
by an obscure individual of the name of Beukles, or Beukelzon, 
towards the middle of the 14th century, contributed mori^ per- 
haps, than any thing else, to increase the maritime power and 
wealth of Holland. At a period when the prohibition of eating 
butcher-meat during two days every week, and forty days be- 
fore Easter, was xiniversal, a supply of some sort of subsidiary 
food was urgently required ; so tliat the discovery of Beukles 
became of the greatest consequence, not to his countrymen only, 
but to the whole Christian world. The Emperor Charles V. being, 
in 1550, at Biervliet, where Beukles was buried, he visited his 
grave, and ordered a magnificent monument to be erected, to 
record the memory of a man who had rendered so signal a ser- 
vice to his country. 

33. On the Setting of Plaster, by M. Gay Lvasac—Ths 
property which plaster-of-Paris (gypsum or sulphate of lime) 
possesses, when deprived of its water by heat, of setting 
into a firm mass, by combining with additional water, is well 
known to most persons. The consistency which it acquires is 
very variable, and it is purest plaster that acquires the least. 
The solidification has been attributed to the presence of some 
hundredth parts of carbonate of lime ; but doubtless erroneously, 
for the heat necessary to bake plaster, and, which, in the small 
way, does not rise to 150° cent, is not sufficient to decompose 
carbonate of lime. Besides, baked plaster does not ordinarily 
contain quicklime, and the addition of this base to plasters of 
feeble consistency, docs not sensibly improve them. I think 
that the difference observable in the consistency of baked plas- 
ters is to be ascribed to their hardness in a crude state. I con- 
ceive that hard stone plaster, after losing ils water, will resume 
a firmer consistency in returning to its former condition, than 
that which is more tender. The primitive molecular arrange, 
ment, is in some sort regained. On the same principle it is, 
that good cast steel, the carbon of which has been removed by 
cementing it with oxide of iron, produces, by a fresh cemcnta- 
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don with carbon, a steel muth more homugeiieuiis and perfect 
than that obtained under the same circumstances by the cemen- 
tation of iron. — Quarlerli/ Journal, July-Sept. 1829. 

STATISTICS. 

34. German Universities, — In the lais we have the following 
" characteristic" of the German universities. Gvttittffen is emi- 
nent in history ; HaUe in theology ; Leipzig in philology ; 
Heidelherg in law ; Bonn in natural history ; Tubingen in theo- 
logy ; Konigaberg, philosophical tendency of the natural sciences; 
Wurtzhirg in medicine; Berlin, eminent in all the sciences; 
Munich, eminent in all the sciences ; Kiel active, but kept down 
by the University of Copenliagen. 
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J. Transactions of' the Nalnra! Hisloi-y Society of Northumberland, 
Durhnm, and Nemcaslle-upoti-Ti/ne. Vol. I. Part I. 4to. pp. 130. 
With Eleven Plates. 

In the years 1806 and 1807, the Wemerian and Huttonian 
Theories of the Earth were publicly canvassed in the Hoyal 
Society of Edinburgh. These spirited discussions excited much 
attention, and gave rise, and nearly at the same time, to the 
Wemerian Natural History Society of Edinburgh, and the 
Geological Society of London. The activity and success of 
these the two parent geological societies of this country has 
been great. Tiiey have besides excited a general de^re for 
geological knowledge throughout the empire, as is shewn by the 
establishment of geological and natural history societies from the 
Lands-End of England to the capital of the Highlands of Scot- 
land. The Cornwall Society has published two volumes of me- 
moirs. The Newcastle Society has just published vol. i. part i, 
in 4to. of their memoirs, under the title of " Transactions of the 
Natural History Society of Northumberland, Durham, and New- 
castle-upon-Tyne.'" As the title of the lolumo implies, this So- 
ciety, like the Wemerian, extends its views to other branches of 
natural history besides geology, although the latter is the promi- 
nent subject. It contains six papers on zoology, one on botany, 
and seven on geology. The first and fifth papers contain details 
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in regard to a new speciea of Swan, by Messrs Wingate and Sel- 
by, which prove that the bird in question is fully entitled to be 
considered a new species. It is named Cygnus Bewickii, in ho- 
nour of the late admirable artist Bewick. The following is 
the specific character : Cygnus, albus, fronte gemaquejerrtigi- 
neo tnaculatis. Rostro basi tuberado favo, pedibus nigris. 
Cauda curteata, rectricibvs octodecim. The second article is a 
notice of that rare bird the Honey Buzzard, shot in the county 
of Northumberland by tlie Hon H. T. Liddell. Dr Johnston 
of Berwick gives a notice and drawing of the specimen of a 
whale, cast on the coast near Berwick. This notice is also 
interesting, but it leaves room for inquiry as to the particular 
species here delineated. Mr J. Alder's account of the land 
and fresh water sheila found in the vicinity of Newcastle, is 
an acceptable contribution to this department of zoology. We 
hope ere long these much neglected tribes will be more at- 
tended to than at present. Mr Turner's notice in regard to the 
spider is wortliy of being recorded. The botanical paper, by 
a good practical botanist, Mr Winch, contains " Bemarks on 
the Distribution of the Indigenous Plants of Northumber- 
land and Durham, as connected with the Geological Struc- 
ture of these Counties.'' We think favourably of such papers, 
and hope Mr Winch will continue his investigations in this 
dif&CLilt and important department of botany. Mr Buddie's 
Notice of the Whin Dike in the Benwell Colliery, will be use- 
ful to tliose connected with the collierieB, and to the surveyors 
who may be engaged in collecting materials for the geological 
map of Newcastle. Mr Forstei-, in a notice on the effecls of a 
basaltic dike at Butterknowle Colliery, near Cockfield, states 
distinctly the effect of the plutonian rock on the coal, but we 
much doubt if the rock is true basalt. Mr Hutton'a notes 
on the new red sandstone of Durham, below the magnesian 
limestone, are creditable to him as a geological observer, and in- 
teresting, by proving the identity of its arrangement with that of 
similar sandstones in many and widely extended districts in 
other countries, thus further illustrating the truth of the views 
of Werner and Friesleben. Mr Trevelyan's notice of the bed 
of whin at Stanhope, in Weardalc, and Mr Forster's observa- 
tions on the geology of the Batclieugh Crag, near Alnwick, are 
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useful illustrations of the relations of trap-rocks to the secon- 
dary strata. At the Ratchcugh Crag the trap presents one of 
those alternations with lime&tone, so frequently met with in 
Scotland, the country of all others in this inland the most in- 
structive in regard to the geological history of secondary trap 
rocks. The Ratcheuph Crag trap-rock we suspect is not ba- 
salt, as mentioned by Mr Forster. — Mr Patinson's notice of 
the hazel-nuts found io a vein of lead-ore, corrects a mistake 
which we know has also been committed in other mines. But 
the most extensive and important memoir, is that entitled 
" Observations on the South Welsh Coal Basin, by Mr Francis 
Forsicr." This coal field, or basin, affords not only numerous 
beds of common bituniinouB coat, but also beds of glance-coal, 
or anthracite : and the quantity of ironstone it contains is so 
vast, that nearly one-third of the immense supply of British 
iron is raised, smelted, and manufactured within its circum- 
ference. Mr Forstcr also remarks that it is the source from 
which the Cornish mines derive their supply of coal, and is the 
market to which London must look for a supply, whenever 
that penod arrives that the coal of our northern districts either 
becomes so scarce, or is so difficult and expensive to pcocure, 
tliat it cannot compete with that of AVales. The sides of the 
coal basin are of mountain-limestone, which rests upon the old 
red sandstone. The coal formation exhibits the usual rocks 
and olternatiane. In some places the position of the strata 
appears changed by some action after their deposition, in others 
natural unaltered wavings of the strata occur. The quantity 
of carburetted hydrogen gas occurring in the Welsh collieries 
is very trifling, as compared with the Durham and Northum- 
berland districts : this, Mr Forster remarks, may in some de- 
gree arise from the greater inclination of the sti-ata allowing 
the gas to find its way to the surface between the planes of 
the different beds; that it cannot be altogether attributed to 
the groat inferiority of the Welsh coals, for the artificial pro- 
duction of gas is evident, from the remarkable fact, that the 
glance-coal (stone coal) seams generally abound more in ^re- 
damp, than the seams of bituminous coal. In regard to the 
quantity of coal in the whole basin, Mr Forster calculates, it is 
true in a rough way, that il may amount to about sixteen (Aow- 



New Publications. 



3S^^^ 



sand million o/* tmis. T)ie annual quantity of coal consumed 
and exported from Wales, amounts, according to our author, to 
2,754,895 tons. 

3. Principles of Geologi/ ; being an Attempt to explain ike Jbrmer 
Changes of the Earth's Surface, in Reference to Causes now in 
Operation. By Gh&hles Lvbll, Esq. F. R. S., Foreign Secre- 
tary to the Geological Society of London, &c. Vol. I. pp. 511. 

Ma Lyell is young, active, and intelligent, therefore well 
qualified to become a geologist, and that he is an adept in this 
science, the present work affords satisfactory evidence. The 
first volume of his Geology (all that is yet published), is very 
interesting and amusing, and should be read by every one 
who takes an interest in this rising branch of natural history. 
The arrangement of his materials is good, it being that proposed 
and followed by Werner, in his Lectures on Geognosy, and of 
which accounts have been published by himself and his pupils. 
The four first chapters of the volume are occupied with the 
history of geology, not, howeverj given with sufficient fairness, 
owing to particular prejudices, — but all of us are liable to such 
failings. Chapters six, seven, and eight, make us acquainted 
with the views of authors in regard to geological climate. Here, 
although the author displays his usual ingenuity and address 
in statement and argument, we find no new views ; nor is this 
to be regretted, considering the slender store of materials we 
possess for speculating on primeval climates. The next eight 
chapters contain a view of the destroying and forming ert'ects of 
water on the earth. Here our author has followed the arrange- 
ment and views of Werner, and, by bringing up the subject to 
the present time, has done a service to English geology. The 
remaining chapters contain a full detail, according to the Wcr- 
nerian arrangement, of the phenomena of volcanoes and earth- 
quakes, and of the changes these have occasioned on the sur- 
face and in the crust of the earth. We trust the most import- 
ant part of the work, that which treats of the rocks and forma- 
tions of the crust of the earth, will speedily make its appear- 
ance. If executed with equal ability with the present, it will 
supply a deficiency in our present geological literature. 
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3. The South African Quarterly P/iUotophicalJournal. No. I.J'rom 
October 1829 lo January 1830 ; aud No. II. from January to 
April 1830. 8vo. Cape Town. 

A philosophical journal from Southern Africa will natu- 
rally excite the surprise of some, and the curiosity of others. 
To us it is delightful to observe a thirst for knowledge and 
improvement springing up even alongside the Hottentot and 
the Bushman ; in a country, too, which, as the eloquent 
author of the introductory observations to the first number of 
the journal remarks, " is placed on the highway of communication 
betwixt the world's nations, whether aged in wisdom or in igno* 
ranee, or yet little more than the hatf-formed germ of prospec- 
tive empires; canopied by a sky of strange unsearched splendour ; 
and nourished by a land of unrivalled interest ; with fantastic 
mountains, immersing thrir foundations in seas, and their sum- 
niiiB in the vapours of a hemisphere, almost unknown." 

This journal is an auxiliary to the South African Institution, 
established al the Cape of Good Hope last year, under the pa- 
tronage of the present active iind intelligent Governor Sir Lowry 
Cole, and the presidency of Colonel Bell. 

The object of the Institution is the promotion of knowledge 
in all that relates to the Natural History, and geographic, phy- 
sical, and economic statistics of South Africa, — the encourage- 
mcntof such investigations as tend lo that effect, — the collection of 
such objects as will confirm, auginent, and diffuse information. 
The two Numbers, transmitted to us by the Institution, we 
consider highly creditable not only to the Institution itself, but 
also to the authors of the different memoirs. Among these we ob- 
serve communications by Dr Smith, a well known and active na- 
turalist, — by Mr Bowie, whose name is familiar to the botanists 
of Britain, — but we regret that an individual so talenled and 
accomplished as the Rev. James Adamson, one of the secretaries, 
and a most activemcmberof the Institution, does not appear as a 
contributor. The following is a list of ihe communications pub- 
lished in the first Number: — 1. Description of the Birds inhabit- 
ing Southern Africa, by IJr Smith. 2. Notice of Earthquakes 
which occurred at the Cape of Good Hope in December T809, by 
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Mr Buchenroder. 3. Description of two undescribed Fishes, by 
W. D. Webster, Esq., Surgeon R. N. 4. Sketches of the Bo- 
tany of Southern Africa, by Mr J. Bowie. 5, Diary of a Jour- 
ney made by Governor Simon Vander Stell to the country of 
the Amaquas, in the year 16S5. 6. Memoir relative to the 
Captiuncy of Ria de Senna, a Porluguese settlement on the 
south-east coast of Africa, by the late Governor Terao. 7. Ex- 
tract, &c, calculated to assist inquiry as to the probable or actual 
existence of coal in any given district. 8. Mr Surgeon Leslie's 
observations on the Bushmen of Orange River, reprinted from 
the New Edinburgh Philosophical Journal. 

Number II. contains, 1. Continuation of Dr Smith on African 
Birds. 9. Mr Reid on the Properties of the Wax of the Can- 
dleberry Myrtle. 3. On the Culture of the Vine, and on the 
Making of Wine, by D. Cloet, Esq. 4, Remarks on Delagoa 
Bay, by a Naval Officer. 5. Captain Hall on Penitentiary 
Houses in North America. 6, De ia Beche's Arrangement of 
Rocks. 7. Mr Bowie on the Culture of Exotic Vegetables, 
adapted for the soil and climate of South Africa. In this paper 
we find that Ulex Europteus {common furze or whin) was intro- 
duced many years ago into our South African colony ; also that 
the Common Broom (Spartium scoparium) Elder (Sambucus 
niger), Box-tree (Buxus sempervirens). Privet (Ligustrum vul- 
gare), are cultivated there, but not extensively. The Scotch 
Pme or Fir (Pinus sylvestris), the Weymouth Pine (Pinus stro- 
bus), and the Stone Pine (Pinus pinea), have been introduced 
into the Cape district. The Scotch Pine and Stone Pine were 
introduced so early as the year 1695. The Ash (Fraxinus ex- 
celsior) was introduced in 1827; the Alder (Alnus glulinosa) 
previous to 1695 ; Common Myrtle (Myrtus communis) at a 
very early period. 8. Observations relative to the Origin and 
History of the Bushmen, by Dr Smith, 9. Diary of a Journey 
made by Governor Simon Van-der Stell to the country of the 
Amaquas, continued from thefirst Number. At theendof each 
Number, under the head Miscellaneous Intelligence and Local 
Intelligence, there are many interesting details, particularly me 
teorological. The meteorology of the Cape cannot be completed 
without a thorough examination of the atmosphere by good in- 
struments : of ihese, by far the best are those of Professor Leslie. 
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4. Kfport of the Council of ike Banjf InslUutiottfor Science, Lite- 
ralure and llie Arts. 
The Literary and Philosophical Institutions in Scotland to 
the north of the Frith of Forth, are, 1. The Society of Anti- 
quaries in Perthy concerning which we do not possess any dis- 
tinct informatioa ; 2. The Northern Institution at Inverness, 
a very flourishing association, of which we ga»e an account 
in our former volumes ; and, 3. The Bait^ Institution. From 
the printed Report of the Council of this Institution, we ob- 
serve, tliat, although hitherto none of the memoirs read before 
the Sodety, which appear to be often of a geological nature, 
have been published, still the Society is actively employed. 
Ere long, we trust this Society, and also that of Inverness, both 
situated in very interesting districts of Scotland, will, like the 
also infant Society of Natural History of Newcastle, lay before 
the public the results of their investigations. 

5. Firit Report of the Scarborough Philosophical Socielt/, 
The Societies of York, Whitby, and Newcastle, which have 
done so much for the diffusion of geological information through- 
out the north of England, may claim, as one of the beneiictal 
results of their example, the esublishment, in 1897, of the Scar- 
borough Pliilosophical Society. A history of the Society, and 
various ofBcial documents, are printed in the Report ; and along 
with these, an interesting and remarkably well arranged cata- 
logue of the flourisliiug museum attached to the establishment. 
The geological part of the catalogue we recommend to the 
notice of geologists. 

6. Tratiaaclioiis of thf Plymouth Insliliition. 
Printed copies of several memoirs which are to appear in the 
forthcoming volume of the Transactions of the Plymouth Insti- 
tution, have been sent to us by the authors, for which they have 
our best thanks; but these, although interesting and important, 
we do not hold ourselves entitled to make public use of until the 
appearance of the volume of which they are to form a part. 
Before our next Number the volume will be published, when 
we shall have an opportunity of laying an account of its contents 
before our readers. * 
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7- Zoological Resenrches. By John V. Thompson, Esq. F.L.S., 
&c. Surgeon to the Forces. No. III. 
This number of Mr Tliompson's interesting work, of which we 
on former occasions expressed our satisfaction, has just reached us. 
It contains one memoir on the Cirripedes or Bamacles, with two 
plates; and an addendum on Nebalia, with one plate. The me- 
moir on the Barnacles cont^ns a series of curious observations, 
which go to show that these creatures belong not to the testacea 
but to the Crustacea. A fourth number, from the same active na- 
turalist, was announced to be published in Apiillast, but, as far 
as we know, has not yet made its appearance. 



List of Patents i>ranted in Englcmd^om 6f/i to 2,'tt/i Fehmary 

1830. 
1830. 
Feb. «. To M. WiLaoif, of Waraford Court, Throgmorton Street, London, 
mercliant, for " an improved method of prepariug and cleansing 
paddy or riiugli rice." Communicated bv a foreigner. 
To T. R. Williams, of Nelson Square, BlacldKarB' Road, Surrey, 
Eaij. for " improvements in power-looras, applicable to tbe weav. 
ing of wire and olher materials." 
L To J. F. SuiTH, of Dmislan Hall, Cheaterfleld, Derbyshire, Esq. 
for " certain improvementB in preparing or finiahing pieee goods, 
made &om wool, sUk, or olher fibrous materinlo." 
To E. CowpEii of Streatham Place, Surrey, Gentleman, for " cer- 
tain improvements in the manuiiicture of gas." Communirated 
by a foreigner. 
To T. M. U. L. R. Du Bdissoh, of Fenchurch Street, London, 
merchant, for " a new method of extracting, for the purpose of 
dyeing, the colour from dye-woods and other aubstances used by 
dyers." Communicated by a foreigner. 
U To J. Braiihwaite and J. Ebicisok, Nev Road, Miildlesex, en- 
gineers, for " an improved method of manufacturing salt." 
To E. W. KiinDEn and R. Mahtineau, Biimin^am, Warwick, 
cockfounders, for " certain improvements in cocks for drawing oft' 
liquids." ' 

To C Rakdou, Baron de Berenger, Torgate Cottage, Kentish 
Town, St Fancraa, Middlesex, for " improvementa iji fire-arms, 
and in certain other weapons of defence." 
To W, GitissENTHWAiTE, Esq. Nollinghftmj for " an improved 
method of facilitating the draft, or propulsion, or both, of wheeled 
I carriages." 

To H. IlrBsT, Leeds, Yorkshire, clothier, for " certain improve- 
menta in manufacturing woollen cloth." 



rKW List of English and ScoitUh PatenU. 

1830. 
Feb. 2T. To M< Poole, Lincoln's Inn, Gentleman, for " « ceit^ combiiu- 
tion of, or improvements in, springs, spplicable to carrugefl and 
other purposes. ■* 
To J. C. DfEE, Mancheatf r, patent card manufacturer, for " cer- 
tain improvemeuts on, and wtditions to, machines or machinery 
for conducting to, and wlndiof; upon, spools, bobbins, or barcelll, 
rovinga of cotton, flax, wool, oi other filrous substances of tiw 
like nature." 
To W. Gbissentiivaiie, Esq, Nottingham, forHcertaln improre- 
tnenti in steBin ■engines." 



List of Patents granted m Scotland from 91st July to 6th Sep- 
tember 1830. 
1830. 
July al. To JoHB EaicsaoM of New Rood, London, engineer, for an inven- 
tion of " an improved engine for communicating power for 
mechanical purposes." 
S9. To John Frederick Smith of Dunstan Hall, Chesterfield, in the 
county of Derby, Esq., for an invention of "certain improve, 
ments In preparing or finishing piece goods made from wool, 
Bilk, or other fibrous aubstances." 
To Josh Rawx junior of Albany Street, It^ent Park, in the 
county of MidiUesei, one of the Society of Friends, and Joav 
Boise of the same place, Gent., for an invention of " certain 
improvenienta on steam. carriages and in boilers, and a method 
of producing increased draft." 
Aug. 3. To HicHAiiD Ibotson of Poyte, in the parish of Stanwel], in the 
I county of Middlesex, paper-maker, for an invention of " an 

I improvement or improvements in the methnd or apparatus for 

r separating the knots from paper-stuff or pulp, used in the ma- 

I nurture of paper." 

k 19. To Joseph CHESsEnoaouon, dyer, of Manchester, in the county 

I of Lancaster, patent monutiicturer, in consequence of impruve- 

H ments made by himself, and communications by a foreigner i^ 

^^^^^^^ siding abroad, for an invention of " certain improvements on, 

^^^^^ft- and additions to, machines or machinery to be used and applied 

^^^^^^1 for conducting to and winding upon spools, bobhins or barrels, 

^^^^^^Mi rovings of cotton, flax, wool, or other fibrous subf^lances of the 



\ 

made lighter, stronger, more durable, and cheaper than nny H 

iron wheelhairowe whicli have been heretofbre in use." ^| 

Sept. 0. To John ItuTDVGH of the City of Edinburgh, engineer and nuitu- ^| 

L&cturer, fur an invention of " an improved machinerv (br the ^| 



ToJoBN Fates, late of Hyde, in the county of Cheater, but now 
of Hayfield, in the county of Derby, calico-printer, for an in- 
vention of "a method or process of giving a metallic sur&c« ti> 
cotton, silk, linen, and other fabrici." 

To W1T.1.1AK Mallet of Marlborough Street, in the City uf Dub- 
lin, iron-raanu&cturer, for an invention of " a new method of 
mijiing iron wheelbarrows of wmught-iron, with a wrought-iron 
wheel, by which new method saici iron wheelbarrows can be 
made lighter, stronger, more durable, and cheaper than any 
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INDEX. 



Aberdeen, walk from, to Castleton of Braemar, p. 269 

Africa, western coast of, voyage to, 316 

Air Tokanoes, origin of the air of, IS7 

Alluvium of the Nile, age of, 18S 

America discovereil by tbe Scandinavians, 192 

Ararat, observations on, 255 

Artesian wells, or overflowing wella, account of, 111, 157 

Banff, Literary and Philosophical Institntion, noticed, 401 

Barberry, on the irritability of its stamina, 146 

Baza, basin of, in Spwn, described by Colonel Sitrertop, 336 

Bialowie/a, forest of, described, 287 

Biblical geography, contributions to, 255 

Black-lead mine in Gleu-Farrer, account of, 266 

Btackpots clay, near Banff, noticed, 382 

Botany of India, observations on, 123 

Braemar, account of, 274 

Brewsterite, notice in regard to, 185 

Brincken, Baron von, memoir of the imperial forest of Bialowie 

Brown, Robert, notice in regard to his observations 

tides, 184 
Bostock, Dr, improvements in Mack writing ink, 231 
Buch, Baron von, on the subtropical zone, 129 
Bursts of Bubterranenn watei-s, accoiuit of, 281 



287 
moving par- 



Csllader, Glen, ge<^nosy of, 277 

Canipeie, Linn of, ita geognosy, 286 

Candole, De, on the botany of India, 123 

Cannibals, account of, in New Guinea, 390 

Castleton, geognosy of, 274 

Caves, observations on, by Dr Hibbert, 149 

Celestial phenomena, from July 1. to Oct. J, 1830, 178 from Oct 1 

1830, to Jan. 1.1831, 371 
Changes of temperature in plants, 140 
Chriatieon, Professor, on the vegetable milk of the bya-Lya tree, 31. 

— notice of his work on medical jurisprudence, 197 
Chronological series of changes on coasts, 147 
Clark on climate, noticed, 197 
Clavering, Captain, bis voyage to Greenland, I 
Coal, vast quantity of, consumed in Wales, 394 
Clyde, river, quantity of water in, IBl 
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ColdsCream, Dr, liis additioDs to tlw natural history of British animals, 
234 

Coniributions to tiiblical gec^r^phyt ^^^ 

Colour of water, 183 

offiahes, 327 

of ice, 183 

Cunoniac<MB, a family of plaots, described by David Don, S4 

Cuvier, BaroD, hia lectnrea on tbn histoiy of the natural Sciences, from 
the Ionian School to Theopbraatua, 41'76. — bis biographical me- 
moir of Claude L«uis Richard, 201 

Daryi Sir H., his opinion in regard to volcanic pheDomena conaidered, 

136 
Dilnvial furrows, notice of, 186 
Diluvium, origin of, 167 
Don, David, moncf;raph of the family of plants called Cunoniacece, 84 



Experiments, important ones, in regard lo ateam carriages, notice of, 
1 194 

r Ehrenberg and Hemprich'a Travels in Egypt, noticed, 143 

FietuB of vertebrated auimala, development of their rascular system 

described, 295 
fisbea, on the changes of colour in, 327 
Flood in the Highlands deacribed, 2BS 
Floras, fossil, remarks on, 380 
Fr^inns excelsior, a native of Scotland, 189 
Forest of Bialowiesta, account of, 287 
Foundling Hospitals, remarks on, 191 

Gas, natural, village lighted by, 185 

Geographical Society of London, account of, 152 

Geology, new work on, 187 

Geological Society of France, notice of, 156 

Gerard, M. his journey to the Hioaala Mountains, 391 

Gihon River, notice of, 261 

Glen-Callader, geognosy of, 277 

FaiTsr, geognosy of, 266 

Graham, Dr, his description of new and rare plants, 170, 386 — 

enumeration of plants colkcted by bim in the Highlamis, 360 
Graphite mine described, 266 

Hail-storms, phenomena and causes of, by Professor Olmsicd, 244 
Hancock, Dr, his observations on the lascination of seipenls, 165 
Hansteen, Professor, his journey to Siberia, 182 
Herring, curing of, its discovery, 393 
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Hlbben, Dr, on caree, 149 

Hofiinann, on valleys of elevation, 349 

Horses, power of, illustrated by experiments, 385 

Humboldt's new joamey, 187 — discourse deliveredat an e: 

meeting of the Imperial Acadeimy of Sciences, 97 
Hydrograpbical notices, 183 

Ice, colour of, 183 

Incbkeith, thunder storm at, 371 

Ink, black writing, observations on, 231 

Iron, enormous quantity of, raised in Wales, 394i 

Innes's accfnmt of celestial pbenomena, 178, 371 

Jerusatem, obflervationa on, 265 

Journal of a voyage to Spitzbergen and Greenland, 1 

— of a voyage to the western coast of Africa, 216 

Leonhard, Professor, his new arrangement of rocks, 355 

Lion's-bead, in Braemar, account of. 275 

Luminous bodies observed attached to the vaoe-stafi) tnast-heat), and 

yard-arm of a ship, 214 
Lyell, bis work on geology, noticed, 399 

Macgillivray, William, account of a new species of Salix, 235— mf a 

nev species of Aira, 363 
Memoirs of the Society of Strasbnrg, noticed, 188 
Metals, polishing of, described, 241 
Meteorology, notices in regard to, 182, 374 
Milne, Lieutenant Alexander, account of Inmii 

board, 214 
Milk, observations on lis adulteration, 134 
Mortality among leeches diuing storms, 188. 

Natural History Society of Newcastle, Transactions of, noticed, 396 
Nervous system of the Crustacea described, 332 
Norwegians, character of, 300 

Patents, English, 198, 403 

Scottish, 200, 405 

Pearls, artificial, account of, 230 

Petrifactions, or fossil organic remains, works on, noticed, 187. 

Pison River, account of, 260 

Plants, new and rare, raised in the Royal Botanic Gai'den. described 

by Dr Graham, 170, 366 
Plants, temperature of, considered, 140 
Polishing metals, account of, 241 
Publications, new, account of, 197, 396 
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lUatner, Uis obserrBtions on Ararat, Pison, and JeniRalem, S$5 
Reid's Practical ChemiHtry, noticed, 1 98 
Religious toleration in Russia, observations on, ISO 
Ricbard, C. L., biogr^hical memoir of, 201 



Sea, jiIiosplioresceDce of, in iha Gulf of St Laurence, described, 388 

Seamen's health, observations on the preservation of, 216 

Serpents, on the fascination of, 165 

Silvertop, Colonel, his account of tbe basin of Baza m Spain, 336 

Scottish publishing Societies, 192 

Snake called Yellow-tail, described, 165 

Sounds on Peak of Teneriff, acconnt of, 371 

South African Quarterly Journal, account of, 400 

Springs, observations on, 1 11, 157 

Kpirit of wine, its freezing point, 181 

Spitlal of Glenshae, notice of, 285 

Stark, iTames, on the colour of fishes, 327 

Statistical Societies of France, notice of, 157 

Stereotype printing, invention of, 193 

Stomach, beat character for distinguishing animals from vegetables, 384. 

Subterranean water, buret of, 2J(1 

Sub'tropical zone, account of, 129 

Sugar, annual quantity consumed in Britain, 191 

Teignroouth, Dawltsh, and Torquay Guide, by Turton and Kingston, 

noticed, 198 

Temperature of plants, observations on, 140 

Thomson, Dt Allen, his investigations in regard to the vascular sys- 
tem in tbe fiEtus of vertebrated animals, 295 

— Dr Thomas, his Outline of the sciences of Heat and Electricity, 197 

Trees, fossil, in an erect position, observations on, 378 



Water, colour of, 183 

Water, motions in, produced during the respiralion of animals, account 

of, 382 
Wells, Artesian, account of. Ill, 157 
Wemerian Society, proceedings of, 181 
Writing ink, black, observations on, 231 



Valleys of elevation, observations on, 349 
Vertebrated animals, tbe ftetus of, considered by Dr A 
son, 295 

Village, subterranean one in Spain, account of, 343, 349 
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